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(57) ABSTRACT

Provided are methods, reagents, and kits for evaluating can-
cer, such as prostate cancer, in a subject. Disclosed methods
of evaluating cancer include methods of diagnosing cancer,
methods of prognosticating cancer and methods of assessing
the efficacy of cancer treatment. The methods include assay-
ing a biological sample for methylation of a CpG island
associated with specified genes. Provided reagents and kits
include primers suitable for amplifying at least a portion of a
target CpG islands associated with specified genes.
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FIG 1A

GAGTTTATTTTCGTTTGCGTGCGATAGGGTTTTTGTATTTAAGTGAGTTAA
GGAATGAATTTCGAATTTTTTTGGGAAAGTTATTAACGTTTTTTTCGTATTT
TTTTTAGGGTTTTTGATTACGGAGATTTTGTTTGGGGTATAGGTGTGGGAG
TCGTAAATTTTTTTTTGCGTCGTTTTTTTTCGCGTGGAATGGGACGGAGTA
GTTTTTTTAGGCGTTGTTTGGTTGCGGAGGGGAGCGGGTAGCGAGAGTTT
CGGGTTTTCGTTTGGGTTTTCGGGTTTTCGGGGCGTTGGTTTCGGTTTTCGC
GTAGCGTTTAGCGATTTTTGTCGGGGGTTTTCGGTAGTCGCGTCGTTATTT
TTCGTTCGGTTAGCGCGGGAGGAAAAGGGGTTGCGTTCGGGAGCGTCGAG
TTTAGGTTTTTTTCGGTGGCGTGTTCGCGTTTCGGGGTGGGGGTGTGGTGG
GGAAGAGGGAGGGGGCGAGGTTAGGGGAGGGTGCGAAGGAGGCGTTTGT
TTTTAATTTGCGGGCGGGAGGTGGGTGGTTGCGGGGTAATTGAAAAAGAG
TCGGCGAGGAGTTTTTCGAAATTTGTTGGAATTTCGGGTTCGCGCGGAGG
TTAGGAGTTGAGCGGCGGCGGTTGTCGGACGATGGGAGCGTGAGTAGGA
CGGTGATAATTTTTTTTCGATCGGGTTGCGAGGGCGTCGGGTAGAGGTTA
GGACGCGAGTCGTTAGCGGTGGGATTTATCGACGATTTTTCGGGGCGATA
GGAGTAGTTTCGAGAGTTAGGGCGAGCGTTCGTTTTAGGTGGTCGGATCG
TTCGTCGCGTTCGCGTCGCGTTTTTTGTAGGTAACGGGAGACGTTTTCGCG
TAGCGCGAGCGTTTTAGCGCGGTCGTTCGTTTTTTTTTTCGAGGGATAAAT
TTTTTTTAAATTCGATTCGAGTTTTTGGATTAAATTCGTTTGCGTCGAGAGT
CGTTCGCGTAGAGCGTTTCGTTTTCGGCGAGATGTTCGAGCGTAAAGAAG
GTAGAGGTAAAGGGAAGGGTAAGAAGAAGGAGCGAGGTTTCGGTAAGAA
GTCGGAGTTCGCGGCGGGTAGTTAGAGTTTAGGTGGGTGCGTAGCGCGGT
TCGGGTTTTACGATTTTTTTTTTGTTTTTTTTATTTTTTTTTTTTTTCGGATGT
CGTGGTTTTTTTTITTTTTTTTTTTITCGTTCGTTTTTTTCGTTTTGCGTTTTGA
GCGTTCGTTGAGTCGCGCGGTGTTTTTTTTTTTGGGGGTCGTCGTTTATTTG
GGCGTCGAGTTTTATCGGGCGTTTACGTTTAGAGTTTAGGGTAAGGGATA
GTAGTTTCGGTCGTATTTTTTTAGAGTTTCGGGAGCGTTTCGTTTTTTGGTA
CGGTTTTTTTTTAGCGTTTTAGCGGTTGAGTTTAGTTCGGGAGTGGGATTT
GGGTTATAGGAGTCGAGGTTGCGTGCGCGCGTGTTTCGCGTTATAAGCGT
TTTGTACGGGGGTCGTGTGTTTTTTAGCGGGAAACGTTGGAATGGGTCGTT
TGGAGGGAGAGTCGGTTTTTTCGGTGTGTTTGGTAGCGTAGAAGTGGGTG
GTCGAGTAAGAGGTCGCGTGGGAAGT

[SEQ ID NO: 1]
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FIG IB

ATTTTTTACGCGGTTTTTTGTTCGATTATTTATTTTTGCGTTGTTAGGTATA
TCGAGGGGATCGGTTTTTTTTTTAGGCGGTTTATTTTAGCGTTTTTCGTTAG
AGGGTATACGGTTTTCGTGTAAAGCGTTTATGGCGCGGGGTACGCGCGTA
CGTAGTTTCGATTTTTATAGTTTAGGTTTTATTTTCGGGTTGGGTTTAGTCG
TTAAGGCGTTGGGGAGGGGTCGTGTTAGGGAGCGAAGCGTTTTCGGGATT
TTGGGAGGGTGCGGTCGGGATTGTTGTTTTITGTTTTGAGTTTTGGGCGTA
GGCGTTCGGTAGGATTCGGCGTTTAGGTGAGCGGCGGTTTTTAGGAGGGG
AAGTATCGCGCGATTTAACGGGCGTTTAGAGCGTAGGGCGAAGAGGACG
GGCGAGGGAGAGGGGGAGGGAGAGGTTACGGTATTCGAGGAGGAGGAG
GAGTAGGAGGAGTAGGAGGAGGATCGTGGGGTTCGGGTCGCGTTGCGTA
TTTATTTGGGTTTTGGTTGTTCGTCGCGGATTTCGGTTTTTTGTCGGAGTTT
CGTTTTTTTTTTTTGTITTTTTTTTTGTTTTTGTTTTTTTTGCGTTCGGATATT
TCGTCGGAGACGGAGCGTTTTACGCGGACGGTTTTCGGCGTAGGCGAGTT
TGGTTTAAGGGTTCGGATCGGGTTTGGGAAAAGTTTGTTTTTCGAGGGGG
AGAGCGAGCGGTCGCGTTGAGGCGTTCGCGTTGCGCGGGGGCGTTTTTCG
TTGTTTGTAGGGAGCGCGGCGCGGACGCGGCGGGCGGTTCGGTTATTTGG
AACGGGCGTTCGTTTTGGTTTTCGGGGTTGTTTTTGTCGTTTCGGGAAGTC
GTCGATGGGTTTTATCGTTGGCGGTTCGCGTTTTGGTTTTTGTTCGGCGTTT
TCGTAATTCGATCGGGGAGAGGTTATTATCGTTTTGTTTACGTTTTTATCG
TTCGGTAGTCGTCGTCGTTTAGTTTTTGGTTTTCGCGCGAGTTCGGAGTTTT
AATAAGTTTCGGGGAATTTTTCGTCGGTTTTTTTTTAATTGTTTCGTAGTTA
TTTATTTTTCGTTCGTAGGTTGGAGGTAGGCGTTTTTTTCGTATTTTTTTTT
GGTTTCGTTTTTTTTITTTTTTTTATTATATTTTTATTTCGAGGCGCGGATAC
GTTATCGGGAGGAGTTTGGGTTCGGCGTTTTCGGGCGTAGTTTTTTTTTTTT
TCGCGTTGGTCGGGCGGGGGGTGGCGGCGCGGTTGTCGGGAATTTTCGAT
AGGGGTCGTTGGACGTTGCGCGGAGATCGAGGTTAGCGTTTCGGAGATTC
GGGAATTTAGGCGGAGATTCGAGGTTTTCGTTGTTCGTTTTTTTTCGTAGT
TAGGTAGCGTTTGGGAGGGTTGTTTCGTTTTATTTTACGCGGAAAAGGAC
GGCGTAGAGAAAAGTTTGCGATTTTTATATTTGTGTTTTAAGTAGAGTTTT
CGTGGTTAGGAATTTTGGGAGGGGTGCGGGGGGAACGTTGGTGGTTTTTT
TAGAAGAGTTCGGGGTTTATTTTTTAATTTATTTAAGTATAAAAGTTTTGT
CGTACGTAGGCGAAAATAAATTT

[SEQ ID NO: 2]
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FIG IC

ATTTTGGCGTTTAATATCGTTAATATTAGTGGGTTGTTAGGGGTTTCGTGG
GAGGCGGTTTTAGTCGGGGTTTTGTTGGCGTTGGCGGTGTTGGTTATCGTG
GGAGGTAATTTGTTGGTTATCGTGGTTATCGTTTGGATTTCGAGATTTTAG
ATTATGATTAACGTGTTCGTGATTTCGTTGGTCGTAGTCGATTTGGTGATG
GGATTTTTGGTGGTGTCGTCGGCGGTTATTTTGGCGTTGATTGGTTATTGG
TCGTTGGGCGTTATTGGTTGCGAGTTGTGGATTTCGGTGGACGTGTTGTGT
GTGATCGTTAGTATCGAAATTTTGTGCGTTTTGGTCGTGGATCGTTATTTG
GTTGTGATTAATTCGTTGCGTTACGGCGTATTGGTTATTAAGCGTTGCGTT
CGGATAGTTGTGGTTTTGGTGTGGGTCGTGTCGGTCGCGGTGTCGTTTGCG
TTTATTATGAGTTAGTGGTGGCGCGTAGGGGTCGACGTCGAGGCGTAGCG
TTGTTATTTTAATTCGCGTTGTTGTGTTTTCGTTTTTAATATGTTTTACGTGT
TGTTGTTTTTTTTCGTTTTTTTTTATTTTTTTTTTTTCGTGATGTTTTTCGTTT
ACGCGCGGGTTTTCGTGGTGGTTACGCGTTAGTTGCGTTTGTTGCGCGGGG
AGTTGGGTCGTTTTTCGTTCGAGGAGTTTTCGTCGGCGTCGTCGCGTTTTTT
GGTTTCGGTTTCGGTGGGGACGTGCGTTTCGTTCGAAGGGGTGTTCGTTTG
CGGTCGGCGGTTCGCGCGTTTTTTGTTTITTCGGGAATATCGGGTTTTGTG
TATTTTGGGTTTTATTATGGGTATTTTTATTTTTTGTTGGTTGTTTTTTTTTT
TGGTTAACGTGTTGCGCGTTTTGGGGGGTTTTTTTTTAGTTTCGGGTTCGGT
TTTTTTTGTTTTGAATTGGTTAGGTTATGTTAATTTTGTTTTTAATTCGTTTA
TTTATTGTCGTAGTTCGGATTTTCGTAGCGTTTTTCGTCGTTTTTTGTGTCG
TTGCGGTCGTCGTTTGTTTTCGGAGTTTTGCGTCGTCGTTCGTTCGGTTTTT
TTTTTTTCGGGCGTTTTTGCGGTTCGGAGTAGTTTAGCGTAGTTTAGGTTTT
GTTAACGGTTCGACGGGTAGGTAATCGGGGTAGAGGGATCGGCGGTTTAG
GGTCGGGAAGTATGCGATGTGTTCGTGGGTTAATTTTTTGAGTGTGGAGTT
TATTAAGAGAAGGTGGGATGGTTTTGTTTGGAGAGAAAAGGGAACGAGG
AGTAGCGAATTAAAATGGGATTTAGGGTTTTTTTTTTTTCGGATTTAGTTA
TTAGGGTAGAAGTA

[SEQ ID NO: 3]
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FIG 1D

TGTTTTTATTTTAGTGATTGGATTCGGAAAGAAAAGGATTTTGGGTTTTAT
TTTGGTTCGTTATTTTTCGTTTTTTTTTTTTTTTAAGTAAAGTTATTTTATTT
TTTTTTAATAAATTTTATATTTAAAAAGTTGATTTACGGATATATCGTATG
ITTTTCGATTTTGAGTCGTCGGTTTTTTTGTTTCGGTTATTTATTCGTCGAG
TCGTTGGTAAAGTTTGGGTTGCGTTGGGTTGTTTCGGGTCGTAGGAACGTT
CGAGGGGAAGAGGGTCGGGCGGGCGGCGGCGTAGGGTTTCGGAGGTAGG
CGACGGTCGTAGCGGTATAGAAGACGGCGGAAGGCGTTGCGAAAGTTCG
GGTTGCGGTAGTAGATGAGCGGGTTGAAGGTAGAATTGGTATAATTTAGT
TAGTTTAGGGTAAGGAAAGTCGGGTTCGGGATTAGAGAGGGGTTTTTTAG
GGCGCGTAGTACGTTGGTTAGAAAGAAGGGTAATTAGTAGAGAGTGAAG
GTGTTTATGATGAGATTTAAGGTGTATAGGGTTCGGTGTTTTCGGAGAGGT
AGGAGGCGCGCGGGTCGTCGGTCGTAGGCGGGTATTTTTTCGGGCGGAGC
GTACGTTTTTATCGGGGTCGGGGTTAGAGAGCGCGACGGCGTCGGCGGAG
ATTTTTCGGGCGGAAAGCGGTTTAGTTTTTCGCGTAGTAAGCGTAGTTGGC
GCGTAGTTATTACGAAAATTCGCGCGTAGACGAAGAGTATTACGAGAAGA
GGAAGGTAGAAGGAGACGGAGGAGGATAGTAGTACGTAGGGTATGTTGG
AGGCGAAGGTATAGTAGCGCGGGTTGGAGTGGTAGCGTTGCGTTTCGGCG
TCGGTTTTTACGCGTTATTATTGGTTTATGATGGGCGTAAACGATATCGCG
GTCGATACGATTTATATTAGGATTATAGTTGTTCGGGCGTAGCGTTTGGTG
ATTAGTGCGTCGTAACGTAGCGGGTTGGTTATAGTTAGGTAGCGGTTTAC
GGTTAGGGCGTATAGGGTTTCGATGTTGGCGGTTATATATAGTACGTTTAT
CGAGGTTTATAGTTCGTAGTTAGTGGCGTTTAACGGTTAGTGGTTAGTTAG
CGTTAAGGTGGTCGTCGGCGGTATTATTAGGAGTTTTATTATTAGGTCGGT
TGCGGTTAGCGAAGTTACGAATACGTTGGTTATGGTTTGGAGTTTCGGAG
TTTAGGCGATGGTTACGATGATTAGTAGGTTGTTTTTTACGGTGGTTAGTA
TCGTTAGCGTTAGTAGGGTTTCGGTTAGGGTCGTTTTTTACGGAATTTTTG
GTAGTTTATTGGTGTTGGCGGTATTGGGCGTTAGGGT

[SEQ ID NO: 4]
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FIG 1E

CGAAAAGTTTTTGAGGCGTTGCGTGTATTTTATTTTAGGATATCGTGTGTG
CGCGTCGAGTTGAGTGCGAGGAACGTGGCGCGAGGGTCGGGGGATGTCG
GGTTGCGTGGGTGTGAGTTITCGCGCGATCGCGATTTCGCGTTTTITTTCGT
TTTCGTCGGAACGTGATCGTAGTCGTATTTTTITITTAGTTTTTTTTTAGTT
AGACGTTTTTTTTTAGGTTTTTITGGGCGTTTATTGTAAATTTTGCGATTAA
AATACGTCGGTGAGTTCGGTTTATCGATAGATGGATTAATCGTTTTTTTTT
CGGTTAGGGGAGGAGGAATTTTTTAATTTCGGAGTTTAGGGAGTCGGGAG
TTGTTTCGGGACGAGTTTTTCGGAGTTTAGTCGGTTGCGGAGTTTCGGTTC
GGGTCGGTTTCGGGGTTTTTTTGTCGGGGTGGGGTGCGAGTTTTTGTTCGA
TTTTTTTGGGGCGGTTTAGGTAGGTTTGTCGGTTTTCGAGGAGGTGGTTAG
GGCGTTTTGGTTTAGTAGGTTTTTTTTCGAGTCGGGGGGAGGGGAGATCG
GTTGGGGAAGGGGTATTTCGAAGGGGTGGAGGTCGGGGCGGGCGGGAGG
TAAGCGCGTCGCGGGCGTGAGGGTAAAGTTTTCGAGGTTCGCGCGGAGAG
TATACGTGTATGTGCGCGCGGGGTTAGGTCGGGGTCGGTAGGATGCGTTG
GGTTCGGGGGCGCGCGGGGTCGGCGTCGAAGGGGATAATTTTTITTTTTG
GTATTATCGGGGAGACGTTTTGTCGGTTTCGGTTTTTGGGCGTAGGGACGT
TTTAGTTTACGGAGGGTGGAGTTTTTTTTAGATTCGGGTTATCGGTTGGGG
TTTTTTTAACGTTTTGTTTTTCCGAGTTTTCGGATGGTTCGGGTTTTACGGAT
TTCGCGTTTTTTAGTTTTAGTTTAGTTTTTTAGGTTTTTTAGATTTAGCGGC
GTAGGGGGCGGGGGTAGGGGTAGTGGGGGTTGGAGGGCGTAGTCGGTTT
TTAGGGTGGGGAGAGTTGCGGGGGGAGGAGGAGGAGGGTGTCGACGTTT
GAGTGGGTTCGAGTTCGAGTCGTAGTCGGGGGAGTTAGTTAGTTTTCGGT
TAAGGTAGTAGGTTAGTTTTAGGAAGGGCGGGCGATTGAGTCGAGGGAGT
CGGCGGTTGGGTTTTTTTTTCGGTTCGCGATTTTCGGCGTCGTCGTCGTCGT
TATCGTTATCGTTATCGTTTTCGTTTTGTCGTCGTCGTCGTTGTAGAGTATC
GTAGTTTCGTCGCGTTITCGCGTTTCGCGTTTCGCGTCGTTAGTCGTTTGGG
AGTTCGAGCGTCGAGTTCGGGGCGGAGGAGAGGGGCGTTGGCGCGAGAG
TTCGGGCGAGGGAGTCGCGAAGGGAGAAGGGGGCGGGCGGAGGGAGGA
GTAGGGAGAGTGGGAGAAGGGGGAGGGAGAGAGGAGAGCGAGGGAGAG
TTGGAGAGAGCGAGAGTAAAGAGCGAGCGAGGGAGAGGAGAGAGAGAG
AGAGGAGAGAGAAAGATATACGTACGTAGAGATATACGGTTATTGGAAT
TTITATTAGAAAAAAGTGAGTCGAGTAAGGGTTAGCGGGAG

[SEQ ID NO: 5]
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FIG 1F

TTTTCGTTAATTTTTGTTCGGTTTATTTTTTTTTAATGGAATTTTAGTGATC
GTGTGTTTTTGCGTGCGTGTGTTTTTTTTTTTTTTITTTTTTTTTTTTITTTTT
TTCGTTCGTTTTTTGTTTTCGTTTTTTTTAGTTTTTTTTCGTTTTTTTTTTTTT
GCGGTTTTTTCGTTCGGGTTTTCGCGTTAGCGTTTTTTTTTTTCGTTTCGGG
TTCGGCGTTCGGGTTTTTAGGCGGTTGGCGGCGCGGGGCGCGGGGCGCGG
GAGCGCGGCGGAGTTACGATGTTTTGTAGCGGCGGCGGCGATAAGGCGA
AGGCGGTGGCGGTGGCGGTGGCGGCGGCGGCGGCGTCGGGGATCGCGGG
TCGAGAGGAGAGTTTAGTCGTCGGTTTTTTCGGTTTAATCGTTCGTTTTTTT
TGGGATTGATTTGTTGTTTTGGTCGGAAATTGATTGGTTTTTTCGGTTACG
GTTCGGGTTCGAATTTATTTAAGCGTCGGTATTTTTTTTTTTTTTTTTTCGT
AGTTTTTTTTATTTTGGGGATCGGTTGCGTTTTTTAATTTTITATTGTTITTTGT
TTTCGTTTTTTGCGTCGTTGGGTTTGGGAAGTTTGGGGAGTTGAGTTGAGG
TTGGAGGGCGCGGAGTTCGTGGGGTTCGAGTTATTCGGGGGTTCGGGGGG
TAGGGCGTTAGAAAAATTTTAGTCGGTGGTTCGGGTTTGAGGGGGGTTTT
ATTTTTCGTGGGTTAAGGCGTTTTTGCGTTTAGGAGTCGAGGTCGATAAAG
CGTTTTTTCGATGGTGTTAGGGAAAGGAATTATTTTTITCGGCGTCGGTTT
CGCGCGTTTTCGAATTTAACGTATTTTGTCGGTTTCGGTTTAGTTTCGCGC
GTATATATACGTGTGTTTTTCGCGCGGATTTCGGGAATTTTGTTTTTACGTT
CGCGGCGCGTTTGTTTTTCGTTCGTTTCGGTTTTTATTTTTTCGAGATGTTT
TTTTTTTAGTCGGTTTTTTTTTTITTCGGTTCGGGAAGAAGTTTGTTGGGTT
AGGGCGTTTTGATTATTTTTTCGGAGGTCGGTAAATTTGTTTGAATCGTTT
TAGAGGAATCGGGTAGGGGTTCGTATTTTATTTCGGTAGGAGGGTTTCGA
GATCGATTCGGGTCGGGGTTTCGTAGTCGGTTGGGTTTCGAGGAGTTCGTT
TCGAGGTAGTTTTCGGTTTTTTAGGTTTCGGGGTTGGGGGGTTTTTTTTTTT
TTAGTCGGGAAGGGGGCGATTGATTTATTTGTCGGTGGGTCGGGTTTATC
GGCGTGTTTTAGTCGTAGAATTTATAATAAACGTTTAGAAGGATTTAAAA
GGAAGCGTTTGGTTGGGAAAGGGTTGGAGGAGAGGTGCGGTTGCGGTTA
CGTTTCGGCGAGAGCGGGAGAGGCGCGGGGTCGCGGTCGCGCGAGGGTT
TATATTTACGTAGTTCGGTATTTTTCGGTTTTCGCGTTACGTTTTTCGTATT
TAGTTCGGCGCGTATATACGGTGTTTTGGGGTGGGGTATACGTAGCGTTTT
AGAAATTTTTCG

[SEQ ID NO: 6]
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FIG 1G

GAGGTATTAGTTTTTGAAGGTTTATTTTTTAATATTGGTTGCGAGAGTAAG
AATGGTGTGTAATTTATAAAAGTCGTTATTGTTGTAGGTAAGTTGTAGTAA
ACGATTCGCGTTCGAGTATTTTCGTTTTCGTTTTCGTTGCGGTTTCGTTTAC
GACGATTTTGGGGAATTATAAGTTTCGTTATATAGCGGGGAGCGTTCGGA
GTTCGCGTCGGTTTCGTTTTTAGTTCGGTTTTTATTTTCGGTTTCGTTTTCG
GTTTTTTTTCGTCGGGTTAATTTCGAAGAGTCGTCGGTGGTCGCGGTAGAC
GGAAGTCGAACGAGTTTTTCGGCGGTTGTAGGATGGGGGATTTTAAAGTG
AAAGTGGCGGTGCGGATACGATTTATGAATCGGCGAGGTGAGAGTCGAG
TTTTTTTGGGTCGTCGGGGCGGAGGCGGTAGGTGTITGGCGCGTTTTTTTT
TCGGTCGTCGTGGGGGGTTCGGCGGTTTCGTTTTTATAGTTAGCGGCGGGG
CGCGAGGAGGGGTTCGGGGATTITTGAAATTCGTTTTCGCGTTGAGACGTT
CGGTTTTTTTTTTITITTITITTITTTTTITITTIGGTTAGTTTCGTTTTTGGCGTCG
TCGGGTTTTTCGTGTCGGTTTCGTTGTTTTITTCGTTTGCGTTCGTTTCGTTT
TTGCGTTTTTTTGTTTTTTCGTTTTTTTCGGAGGTTTTCGAGGGCGTTTTCG
GTTTTCGCGTTTAGTTTCGTTTTGGTTTTTTAGTTTCGTTTITITTTTICGTTAG
TTGTTATCGTCGTTTTCGCGCGCGGGTCGTTAGTTTTTGTAGTTCGTTTCGG
GATCGTTCGGGATTTTTCGGGATTTCGCGTTTCGTTCGGGTCGTTTAAGTT
TGTATCGTTTTGGTTCGCGGCGGGAAGAAGGGTAGGGGGTTAGGCGGGTG
TTTCGCGGCGAGTTTTTTTTATTTGGGCGTTTTGAGATTGGGGTTAGGTGG
AGGAGATGTTTTTTTCGTTGTTTTTGGATAGTTGAGAAAGTTTTGGTTTTGT
TTGAAGTTTTATTTATTATTTTTTAATAAATAGTTAAAGTGTTAAGATTTTT
GTGGAATTGTATTTTTTTGATA

[SEQ ID NO: 7]

TGTTAGAAAGATATAATTTTATAAGAATTTTGGTATTTTAGTTATTTATTG
AGAGATGATGAATGAGATTTTAGGTAAAATTAAAATTTTTTTAATTGTTTA
AAAATAACGAAAAGGGTATTTTTTTTATTTGATTTTAATTTTAGGACGTTT
AGGTGGAAGGAATTCGTCGCGGGGTATTCGTTTGGTTTTTTGTTTTTTTTTT
CGTCGCGGGTTAAGGCGGTGTAGGTTTGGGCGATTCGGGCGAGACGCGGG
GTTTCGGGGGGTTTCGGGCGGTTTCGAGGCGGGTTGTAGGGGTTGGCGAT
TCGCGCGCGGGGGCGACGATGATAGTTGGCGGGGAAGGAGCGAGGTTGA
GGGGTTAGGACGAGGTTGGGCGCGAGGGTCGAGGGCGTTTITCGGGAATTT
TCGGGGGAGACGAGAGGGTAAAAGGGCGTAGGGGCGGGGCGGGCGTAG
GCGGAAGGGGTAGCGGGGTCGGTACGAGGGGTTCGACGGCGTTAGGGAC
GGGGTTGGTTAGGGGGGAAGGGAGGGGAGAAGAGGGAGTCGGGCGTTTT
AGCGCGGGAGCGGGTTTTAGGGTITTCGGGTITITTTTCGCGTTTCGTCGT
TGATTATAGGGGCGGGGTCGTCGGATTTTITACGGCGGTCGAGGGAAGGG
CGCGTTAGGTATTTGTCGTTTTCGTTTCGGCGGTTTAGGAGGGTTCGGTTT
TTATTTCGTCGGTTTATGGGTCGTATTCGTATCGTTATTTTTATTTTGGAGT
TTTTTATTTTGTAGTCGTCGAGGAATTCGTTCGGTTTTCGTTTGTCGCGGTT
ATCGGCGATTTTTCGGGGTTGATTCGGCGGGAGGGGGTCGGGGGCGGAGT
CGGGGGTGGGGATCGGGTTGGGGGCGGGGTCGGCGCGAGTTTCGGGCGT
TTTTCGTTGTATGGCGGGATTTGTAGTTTTITAGGGTCGTCGTGGGCGGGG
TCGTAGCGAAGGCGGGGGCGGGAATGTTCGGGCGCGAGTCGTTTGTTATA
ATTTATTTATAGTAATGACGGTTTTTGTAAATTATATATTATTTTTGTTTTC
GTAGTTAGTATTGAGAAGTAAGTTTTTAAGAGTTGATATTTT

[SEQ ID NO: 8]
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FIG 1H

TTGTGGAGCGGAGGAGGGGAGGTTTGGGGTCGCGGCGGTGTGCGTTTCGT
TTTGATCGTAGAGTTTTTTTTTCGAGGAAAGCGGTTGGTTCGGTTTCGGTT
GGTGATTACGCGGGGTTTTTGTTTGTTTGGTGCGTAGGTGAGGGTTTGTTT
TTTCGTTGCGTTTCGGATAGTTTGGAGGTGAGTACGCGTTGGGTTTTGGAT
CGCGAGTAGCGGGAGAAGTACGAGTTGGTGGTCGTGTGTATCGTGTACGT
CGGCGCGCGCGAGGAGGTGGTGATGGTGTTTTTTTCGGTGATCGTGTACG
ACGAGGACGATTCGGCGTTTATTTTTTTCGCGGGCGTCGATATCGTTAGCG
TCGTGGTGGAGTTTAAGCGGAAGGAGGTGTTTGTTCGCGCGTGTTGTGGT
TTATTTAGTGTTTGTTTTCGGTTATAGTTCGTTTTTCGGTCGGTTTAGTGTT
CGTGTAGTTATTTAATCGTGTGGTCGATTATTCGCGTTTTTATTTGTTTTTC
GTTTTCGTTTGCGTCGTTTGTTTTAGGGGGAGGGGAAGGGGGAGTTTTGTT
AGTATTTAGTTGGGTTTTGTTTCGGGAGGTAAGGATTAGGACGAGGTTCG
AGGGTTCGCGTTTGGGGTATATTTGTGTCGTTGTAGGCGGGCGCGGCGCG
TTGTTCGGGCGGGGAGTATTTGTCGGGAGGGTATTTTTTTTTATTAGTAGT
TAGTTTTTAACGGGAGGGTTTTTGAGTGATTACGAGTAGAGTCGGGGATT
GGAGAAGGACGGGAAGGCGGATTATTTTCGGCGTCGTTCGTTTCGTTTTTT
TTCGGTTCGCGTTGGTGGAGCGCGATCGTTATTTGTTGG

[SEQ ID NO: 9]
TTAGTAGGTGGCGGTCGCGTTTTATTAGCGCGAGTCGGAGAAGGGCGGGG
CGGGCOGGCOATCGGAGGTGATTCATTTTTTCGTTITTITTTITAATTTTCGGTTT
TGTTCGTGGTTATTTAAGGGTTTTTTCGTTGGGGGTTAATTGTTGGTGGGA
GGGAGTGTTTTTTCGGTAGATGTTTTTCGTTCGGGTAGCGCGTCGCGTTCG
TTTGTAGCGGTATAAGTATGTTTTAGACGCGAGTTTTCGGGTTTCGTTTTG
TTTTTTTTTTTAGGATAGACGGCGTAGACGGAGGCGAAGGATAAATGAAA
GCGCGAATGGTCGGTTATACGGTTGGGTGGTTATACGGATATTAAATCGA
TCGAGAAACGAATTGTGGTCGGAGATAGATATTGGGTAGATTATAGTACG
CGCGGATAAGTATTTTTTTTCGTTTGAATTTTATTACGGCGTTGGCGGTGT
CGACGTTCGCGGGGAAGGTGGGCGTCGAGTCGTTTTCGTCGTATACGGTT
ATCGGGAAGGGTATTATTATTATTTTTTCGCGCGCGTCGGCGTGTACGGTG
TATACGGTTATTAGTTCGTATTTTTTTCGTTGTTCGCGGTTTAGGGTTTAGC
GCGTGTTTATTTTTAGGTTGTTCGGGGCGTAGCGGAAGGGTAGATTTTTAT
TTGCGTATTAAGTAGATAGGGGTTTCGCGTGATTATTAGTCGGGATCGGG
TTAGTCGTTTTTTTCGGGAAGGGGGTTTTGCGGTTAGAGCGGGGCGTATAT
COGTCGCGGTTTTAGGTTTTITTTITTITTCGTTTTATAG

[SEQ ID NO: 10]
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ATCGTTTTTTCGTAGGGGTTTTAGGATTTATTTAGATTTCGTTTGTTTTTTT
TTTCGCGGTAGGTTTCGTTGTATCGTGTATTTTTTTCGCGAGAAGTTGATTT
TGCGGAAGGCGTTCGTTATTATCGTCGTTATTTGGGTTTTGGCGTTGTTTA
TTATGTGTTTTTCGGTCGTTACGTTGATCGTTATTCGTGAGGAGTATTATTT
TATGGTGGACGTTCGTAATCGTTTITATTCGTTTTATTTTTGTTGGGAGGTT
TGGTTCGAGAAGGGTATGCGTAGGGTTTATATTATTGTGTTTTTTTCGTAT
ATTTATTTGGCGTCGTTGGCGTTTATCGTGGTTATGTACGTTCGTATCGCG
CGTAAGTTTTGTTAGGTTTCGGGTTCGGTTTTCGGGGGCGAGGAGGTTGCG
GATTCGCGAGTATCGCGGCGTAGAGCGCGCGTGGTGTATATGTTGGTTAT
GGTGGCGTTGTTTTTTACGTIGTTTTGGTTGTCGTITTGGGCGTTGTTGTTG
TTTATCGATTACGGGTAGTTTAGCGCGTCGTAGTTGTATTTGGTTATCGTT
TACGTTTTTTTTITCGCGTATTGGTTGGTTTTTITTAATAGTAGCGTTAATT
TTATTATTTACGGTTATTTTAACGAGAATTTTCGTCGCGGTTTTTAGGTCGT
TTTTCGCGTTCGTTTTTGTTCGCGTTCGTCGGGGAGTTATAAGGAGGTTTA
TTTCGAGCGGTTCGGCGGGTTTTTGTATAGGCGGGTTTTCGTGGTGGTGCG
GTTTAGCGATTTCGGGTTGTTTTTTGAGTCGGGTTTTAGTAGTGGGGTTTTT
AGGTTCGGTCGTTTTTCGTTGCGGAAT

[SEQfIDNO: 11]

ATTTCGTAGCGGGAGGCGGTCGGGTTTGGGGGTTTTATTGTTAGGGTTCG
ATTTAGAGGGTAGTTCGGAGTCGTTGGGTCGTATTATTACGAAGATTCGTT
TGTGTAGAAGTTCGTCGGGTCGTTCGGAGTAGGTTTTTTIGTGGTTTTTCG
ACGGGCGCGGGTAGAGGCGGGCGCGGAAGGCGGTTTGGAAGTCGCGGCG
GAAGTTTTCGTTGAAGTAGTCGTAGATGATGGGGTTGGCGTTGTTGTTGA
AGAAGGTTAGTTAGTGCGCGAAGGGGAAGGCGTAGACGGTGATTAGGTG
TAGTTGCGGCGCGTTGAGTTGTTCGTAGTCGATGAGTAGTAGTAGCGTTTA
GAGCGGTAGTTAGGATAGCGTGAAGAATAGCGTTATTATGATTAGTATGT
GTATTACGCGCGTTTTGCGTCGCGATGTTCGCGGGTTCGTAGTTTTTTCGT
TTTCGGGGGTCGGGTTCGGGGTTTGGTAGAGTTTGCGCGCGATGCGGGCG
TATATGATTACGATGAGCGTTAGCGGCGTTAGGTAGATGTGCGAGAAGAG
TATAGTGGTGTAGATTTTGCGTATGTTTTTTTCGGGTTAGGTTTTTTAGTAG
GAGTAGAGCGGGTAGGAGCGGTTGCGGGCGTTTATTATGAAGTGGTGTTT
TTTACGGGTGACGGTTAGCGTGACGGTCGAGGGATATATGATGAGTAGCG
TTAGGGTTTAGATGACGGCGATGGTGACGAGCGTTTTTCGTAGGGTTAGT
TTTTCGCGGAAAGGGTGTACGATGTAGCGGAATTTGTCGCGGGGAGAGAG
ATAGGCGGGATTTGGGTGGGTTTTAGGGTTTITGCGAGGGGACGGT

[SEQ ID NO: 12]
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TTTAGTTTCGGAATCGCGGATTGCGTTTAGTGACGGATTTAAATTTATTTTI
ITTITTTTGATTTCGTCGTAGGATGACGTTTTAATTITTCGGGTGCGTTTATTG
TTTAAGTGATTCGTGAGACGGAGCGGTTTTTTTTTAGAGTTTCGGAAGACG
AAGTGATTTGTITITACGTTCGTTTCGTTITAGTTTTATTCGTATACGGGGGA
ATTGCGTAGAGGCGGAAGAGGGAGGTTGTCGAGGGGTTTCGAGGAAGTT
TCGGGTACGGCGCGGGGGACGTAGTCGGTTTAAGAGCGAGTTGGTATTGA
GTAAGTAGCGACGGAGTCGGCGAAAGAAGGTTAACGATCGCGAGCGTAA
TCGAATGTATAATTTTAATTCGGTATTGGACGTTTITGCGCGGTGTTTTGTTT
ATTTTTTTAGACGACGCGAAGTTTATTAAGATCGAGACGTTGCGTTTCGTT
TATAATTATATTTGGGCGTTGATTTAAACGTTGCGTATAGCGGATTATAGT
TTGTACGCGTTGGAGTCGTCGGCGTCGTATTGCGGGGAGTTGGGTAGTTT
AGGCGGTTTTTTCGGGGATTGGGGGTTTTTTTATTITITAGTT

[SEQ ID NO: 13]

GATTGGGGAGTAGAGGGATTTTTAGTTTTCGGGGGAATCGTTTGGGTTGTT
TAGTTTTTCGTAGTGCGGCGTCGGCGGTTTTAGCGCGTATAAGTTGTGGTT
CGTTATGCGTAGCGTTTGAGTTAGCGTTTAGATGTAGTTGTGGGCGAAGC
GTAGCGTTTCGATTTTGGTGAGTTTCGCGTCGTTTGGGAAGGTGGGTAGG
ATATCGCGTAGGGCGTTTAGTGTCGAGTTGAGGTTGTGTATTCGATTGCGT
TCGCGGTCGTTGGTTTTTTITCGTCGATTTCGTCGTTGTTTGTTTAGTGTTA
ATTCGTTTTTAGGTCGGTTGCGTTTTTCGCGTCGTGTTCGGAGTTTTITCGG
GGTTTTTCGGTAGTTTTITTTTTTTCGTTTTTGCGTAGTTTTTTCGTGTGCGA
GTGGGGTTGGGCGGGGCGGACGTGGGGTAGGTTATTTCGTTTTTCGAGGT
TTTGGGGAAGGATCGTTTCGTTTTACGGGTTATTTGGATAGTGGGCGTATT
CGAGGGTTGAGGCGTTATTTTACGGCGGGGTTAGAGGGAAGGGTAAGTTT
GAGTTCGTTATTGGGCGTAGTTCGCGATTTCGAGGTTAGG

[SEQ ID NO: 14]

TTAGTTTCGGTCGTATTGTATAGCGAGGTCGGTTCGGAGTTCGGATGTTGG
GTTCGGTTTCGTCGAGGTTCGGTTTGGTTGTAAAGTAGAGGGGGGCGAGG
GAAGTCGGGTTAGCGGGTGTCGCGGGTAGTCGGCGTTCGGGACGGGGTGT
GGCGTTTAGAGCGTTGTTGTTTTTCGTAGTTAGGAGGTTGGATGTCGGGTT
TGGGTGTTTTTTAGAAGGAGTCGTATTAGCGACGAGGGAAGAGGAATTGG
TTTTTCGGGTAGTTTTTITCGTTTTAAATTTITTTTTTTCGCGGAGGGTGGG
CGGGCGGAGGGAGGAAGCGTAGTCGGGGAACGTGGCGTTCGCGTTTTTTT
CGTTCGGGGGTTGCGGTTGGGTTGAGTGTGTTTTTAAATTTGAGTTTTTCG
TTTTTCGCGGTGGGGTCGGGATTCGCGGTTCGGGCGGGGGCGGGCGCGGT
GATTGGCGGTCGGGTCGGGTTCGTTTTTCGGCGTTGGGTAGCGGGGCGTT
GGGGAGTAGCGCGGCGCGTACGGGTCGGGGCGCGTAGGTITCGTCGTCGG
TGAGTACGGGTTTTTTTTCGCGTGGTTTCGTCGGGTTCGTTTGGTTTGTTTA
TTTTCGGAGTTATTTTTGTTTTCGTATGGGTTGGCGAAGTTGGGAGGAGCG
AGTTGGAGTTAGAGCGCGCGTCGGGCGCGTTTCGTCGTTGTTTGATTCGGC
GTTCGTAGTTCGGGCGTAGTACGTCGGTCGTAGGAGTACGGATGTTTTTCG
GAGTCGCGGGTTGGTAGGTATCGAAGTGTTTTGTTTTGGGGTTGGCGAGG
GGAGGGTAAATTTGGAATTTTTCGGGTATTTTTTAGTTCG

[SEQ ID NO: 15]
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CGGGTTGGGGGGTGTTCGGGGGATTTTAGATTTGTTTTTTTITTCGTTAGTTT
TAGGGTAGGATATTTCGGTATTTGTTAGTTCGCGGTTTCGGGGGGTATTCG
TGTTTTTGCGGTCGGCGTGTTGCGTTCGAATTGCGGGCGTCGAGTTAGGTA
GCGACGGGGCGCGTTCGGCGCGCGTTTTGGTTTTAGTTCGTTTTTTTTAAT
TTCGTTAGTTTATGCGGGGGTAGAGGTGGTTTCGGAGGTGGGTAGGTTAG
GCGGATTCGGCGAGGTTACGCGAGAGGGAGTTCGTGTTTATCGGCGACGG
GATTTGCGCGTTTCGGTTCGTGCGCGTCGCGTTGTTTTTTAGCGTTTCGTTA
TTTAACGTCGAGGGGCGGATTCGATTCGGTCGTTAATTATCGCGTTCGTTT
TCGTTCGGATCGCGAGTTTCGGTTTTATCGCGAGGGGCGGGGGGTTTAGA
TTTAAAGATATATTTAGTTTAGTCGTAGTTTTCGGGCGGGAGGAACGCGG
GCGTTACGTTTTTCGGTTGCGTTTTTTTTTTTCGTTCGTTTATTTTTCGCGAG
GAGGAAAAGTTTGGGGCGGGGGAGATTGTTCGGGAAGTTAGTTTTTTTTT
TTTCGTCGTTAGTGCGGTTTTTTTTGGAAGATATTTAAATTCGATATTTAGT
TTTTTGGTTGCGAGAGGTAGTAGCGTTTTGGGCGTTATATTTCGTTTCGGA
CGTCGGTTATTCGCGATATTCGTTGGTTCGGTTTTTITCGTTTTTTTTTGTTT
TATAGTTAGGTCGAGTTTCGGCGGGATCGAGTTTAGTATTCGGGTTTCGGG
TCGGTTTCGTTGTGTAGTGCGGTCGGAGTTGG

[SEQ ID NO: 16]

TTTTGTATAGGAGTAGTGATTTTAGTATTTATTTAATTTTTTTTCGGCGTCG
AGTTTAGTTGGAGAGGTTAGGGGTGGTAGTGATTGGTAGGAGGTCGGGGC
GGGGGGAATTTTTAAGTTCGGCGTTTGGGGTTGCGGGTTCGATTCGAGAT
TCGTTTTTTTTGTAAGTTTCGAGTCGTTGGTTAGGTTCGTTATTGCGTATTA
GTCGTATTCGCGAGCGTTGGTTTTGTCGGTTTGAGTTAGGGTGGGTAGGGT
CGGGATTTACGGCGGAGGTGGGGTCGGGTCGAGTAGTTTCGGGGGATTTT
CGAAGTTATAGCGTTTTGTTTTTTTGTACGTTTCGCGTTTTCGGTTTTCGAT
TGGTTGTCGGGTTTAGAGTTCGTTTAGAATTGGATCGTTCGTTTGTCGTTC
GGGTTTGGTTTTATTTTTAGAGGGAGTTTAGAATTTGGTCGTAGTTTTTAG
AGATTATTTTTATTTCGTGGTTTGCGTCGAAGTTGGGCGGAGGATAGTGGG
TGGTTAGGTTTTTTCGGGTTAGAATTCGGGATTTTTGTTAGTTATTCGTGTT
AGGATAGATTTAAGTTTTTAAAACGCGGATGGATGTAT

[SEQ ID NO: 17]

GTATATTTATTCGCGTTTTGGGGGTTTGAGTTTGTTTTGGTACGGGTAGTT
GGTAGGGGTTTCGAGTTTTGGTTCGGAAGGGTTTGGTTATTTATTGTTTTT
CGTTTAATTTCGGCGTAGGTTACGGGGTGAGGGTAGTTTTTAAAAATTGC
GATTAGGTTTTAGGTTTTTTTTGGGGGTGGAGTTAGATTCGAGCGATAAGC
GAACGGTTTAATTTTGGGCGGGTTTTAGGTTCGATAGTTAATCGGAGGTC
GGGGGCGCGGAGCGTGTAGGGAGGTAAGGCGTTGTAGTTTCGGGGATTTT
TCGAGGTTGTTCGGTTCGGTTTTATTTTCGTCGTGGGTTTCGGTTTTATTTA
TTTTAGTTTAGGTCGGTAGAGTTAGCGTTCGCGGATGCGGTTGGTGCGTAG
TAGCGGGTTTGGTTAGCGGTTCGGGGTTTGTAGGGAGGGCGGATTTCGGG
TCGGATTCGTAGTTTTAGACGTCGGGTTTGGGGGTTTTTTTCGTTTCGGTTT
TTTGTTAGTTATTATTATTTTTAGTTTTTTTAATTGAGTTCGGCGTCGGGAG
AGGATTAAGTAAGTGTTGAGGTTATTGTTTTTGTGTAAGA

[SEQ ID NO: 18]
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ATCGTTTTTTCGTAGGGGTTTTAGGATTTATTTAGATTTCGTTTGTTTTTTT
TTTCGCGGTAGGTTTCGTTGTATCGTGTATTTTTTTCGCGAGAAGTTGATTT
TGCGGAAGGCGTTCGTTATTATCGTCGTTATTTGGGTTTTGGCGTTGTTTA
TTATGTGTTTTTCGGTCGTTACGTTGATCGTTATTCGTGAGGAGTATTATTT
TATGGTGGACGTTCGTAATCGTTTTTATTCGTTTTATTTTTGTTGGGAGGTT
TGGTTCGAGAAGGGTATGCGTAGGGTTTATATTATTGTGTTTTTTTCGTAT
ATTTATTTGGCGTCGTTGGCGTTTATCGTGGTTATGTACGTTCGTATCGCG
CGTAAGTTTTGTTAGGTTTCGGGTTCGGTTTTCGGGGGCGAGGAGGTTGCG
GATTCGCGAGTATCGCGGCGTAGAGCGCGCGTGGTGTATATGTTGGTTAT
GGTGGCGTTGTTTTTTACGTTGTTTTGGTTGTCGTTTTGGGCGTTGTTGTTG
TTTATCGATTACGGGTAGTTTAGCGCGTCGTAGTTGTATTTGGTTATCGTT
TACGTTTTTTTTTTCGCGTATTGGTTGGT I TTTTTTAATAGTAGCGTTAATT
TTATTATTTACGGTTATTTTAACGAGAATTTTCGTCGCGGTTTTTAGGTCGT
TTTTCGCGTTCGTTTTTGTTCGCGTTCGTCGGGGAGTTATAAGGAGGTTTA
TTTCGAGCGGTTCGGCGGGTTTTTGTATAGGCGGGTTTTCGTGGTGGTGCG
GTTTAGCGATTTCGGGTTGTTTTTTGAGTCGGGTTITAGTAGTGGGGTTTTT
AGGTTCGGTCGTTTTTCGTTGCGGAAT

[SEQ ID NO: 11]

ATTTCGTAGCGGGAGGCGGTCGGGTTTGGGGGTTITATTGTTAGGGTTCG
ATTTAGAGGGTAGTTCGGAGTCGTTGGGTCGTATTATTACGAAGATTCGTT
TGTGTAGAAGTTCGTCGGGTCGTTCGGAGTAGGTTTTTITGTGGTTTTTCG
ACGGGCGCGGGTAGAGGCGGGCGCGGAAGGCGGTTTGGAAGTCGCGGCG
GAAGTTTTCGTTGAAGTAGTCGTAGATGATGGGGTTGGCGTTGTTGTTGA
AGAAGGTTAGTTAGTGCGCGAAGGGGAAGGCGTAGACGGTGATTAGGTG
TAGTTGCGGCGCGTTGAGTTGTTCGTAGTCGATGAGTAGTAGTAGCGTTTA
GAGCGGTAGTTAGGATAGCGTGAAGAATAGCGTTATTATGATTAGTATGT
GTATTACGCGCGTTTTGCGTCGCGATGTTCGCGGGTTCGTAGTTTTTTCGT
TTTCGGGGGTCGGGTTCGGGGTTTGGTAGAGTTTGCGCGCGATGCGGGCG
TATATGATTACGATGAGCGTTAGCGGCGTTAGGTAGATGTGCGAGAAGAG
TATAGTGGTGTAGATTTTGCGTATGTTTTTTTCGGGTTAGGTTTTTTAGTAG
GAGTAGAGCGGGTAGGAGCGGTTGCGGGCGTTTATTATGAAGTGGTGTTT
TTTACGGGTGACGGTTAGCGTGACGGTCGAGGGATATATGATGAGTAGCG
TTAGGGTTTAGATGACGGCGATGGTGACGAGCGTTTTTCGTAGGGTTAGT
TTTTCGCGGAAAGGGTGTACGATGTAGCGGAATTTGTCGCGGGGAGAGAG
ATAGGCGGGATTTGGGTGGGTTTTAGGGTTTTTGCGAGGGGACGGT

[SEQ ID NO: 12]
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TGGTTACGAAGAATCGGTTGGTTACGTCGAAGATGTTTATTACGTTTCGTT
TTACGGGCGAGAGTTTTAGTAGGTTTGGGGGCGGGGCGTAGGTTATTGCG
GGGTAGGTGATTTTTGGTTTATTTCGTTTTTCGGTTTGTTCGTTTTCGGGGA
TTTTATTTTTGGGGTGGGGTTGGGGATAAAGGGTTAGGGTTTTCGGCGTAG
TCGTTTTTAAGGGTTTTTAGAGTTTAAGTTGTTTTTTAGGGTTTTCGGAGTT
TAAGTTTGCGTTAGTTTAGATTAGTTTGTTTGTGTAGGGGATTTTCGGCGG
TCGTATTTAGTTTCGGATTTTTAGACGCGAGTTCGATTTTAGCGGTTTTTTA
GTTTGGGTTAGGTCGGGGCGCGTGTTTCGGGTTTTTTGTGGTTGTATCGCG
CGTTTTGTGTTTACGGGCGAAGGCGTTGGAATTCGGCGTTCGGAGTTCGA
GTTTTTGAAGGCGGGAGGCGGCGTTCGATTTTAGGGGTTGCGTTGGGTTG
TCGGAGTTAAGAGTGTTTGCGTTTTTAGTTTCGCGTTAGAAGGGATCGGA
GTTCGAGTTCGTTTCGGTTTTCGGGGTTTTCGAGTAGGTGTTCGTCGAGGG
TTTTAGAGTGTGATTGAGCGGGTTGGTTCGGCGGTCGTTGTTTTTCGTTTT
CGTTTTTTCGCGTTTGGTCGCGTTATTTATTGTCGCGGGTGTTCGCGTGCGC
GTCGTCGATGCGGTCGTCGGGGAGCGTTTGGAGGTGGAAGTCGATGTTTA
CGTTGTAGTAGAGTCGTCGTAGTCGTTTGATGTTTAGTAGGTAGTCGTCGG
CGTCGTTTTGGACGGTCGTTTTTTTGGGTTGCGTTGTTATCGGTAGGCGCG
TTAACGAGAGCGTTATTAGGTTTTTTTAGCGGCGTTTTAGTTCGGTTTTTA
GCGTGTCGTTGGGTGTAGTGGGTGCGGCGGCGTTTTTTCGGTTCGTTTAGG
GCGTTAGTAAGGTTAGTAGGATCGTCGGGAGTAGCGTTATCGCGGTCGTT
TCGGGTTTCGATATTTCGGTTCGAGGGTCGTGCGTCGGTTAGGCGGTTAGT
GCGTTCGGGAAGTTGGGGGGTAGAGTTGCGTTTGTGGCGTTTCGCGGGAG
CGTACGGTCGATTTCGGGTAGGAGTGCGTAATCGAGGAGGTGCGGGAGGT
AAGCGACGGGGTTTTCGGGCGTCGGGTTTTATTTCGGTTGTATGGAGCGG
CGAGTCGGGCGGAAAGCGCGCGGTTGGAGTTGGGATTTTGAGGAGTAGT
GCGCGTTTTTTTGAGCGTTAGGTTCGTTCGAGGTCGAGTCGTTATATATAT
AGTTCGGCGTTTTTTTTTATTCGTTCGTTTTCGCGGGGGGTCGTTCGCGTTT
TTTTGGGCGTTCGGGGCGTTGTGGCGTTCGCGGTTGGTCGTAGGTCGTTTG
TTAATTAGGGTCGGGGGAAGGGAGGAGGTTGGGGATTAGCGTCGCGAGT
GTTATTTGGAGGGATTTCGGTTTTTATTTTTGGTTTCGTTCGGTTTACGGAT
TTIGTTCGTTTCGTTTTITTGGCGGTTTTTATATTTTTGTTTTTTAGTTAGTTTT
GTTTTTTGTATTTTGTTTTTGTTT

[SEQ ID NO: 20]
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AGGGTGAAGTTTGAGAGTTTAAATGGTTAATTTTATAGGGTTGAACGTTTT
AGAAGTCGTAGGTTCGTTGGGGTTGATTTTGGTAGTTGTCGTGGAGGTGG
GGGTATTGTTGGGTAACGGCGCGTTGTTGGTCGTGGTGTTGCGTACGTCG
GGATTGCGCGACGCGTTTTATTTGGCGTATTTGTGCGTCGTGGATTTGTTG
GCGGTCGTTTTTATTATGTCGTTGGGTTTGTTGGTCGTATCGTCGTTCGGGT
TGGGTCGCGTGCGTTTIGGGTTTCGCGTTATGTCGCGTCGTTCGTTTTTTTTT
CGTCGTTTTGTTGTCGGTTTGTACGTTCGGGGTGGTCGTATTTGGTTTGGT
ACGTTATCGTTTTATCGTGTATTCGTTGCGGTTAGGTTCGCGGTCGTCGTTT
GTGTTCGTGTTTATCGTCGTGTGGGTCGCGGCGGGATTGTTGGGCGCGTTT
TTTTTGTTCGGTACGTCGTTCGTATCGTTTTTTGTTTTTGTTCGTTGTTCGGT
TTTGGTTGGGGGTTTCGGGTTTTTTCGGTCGTTTTGGGTTTTGTTGGTTTTC
GCGTTGTTCGTTTTTTTGTTGTTCGGCGTTTACGGCGGTATTTTCGTGGTGG
CGCGTCGCGTTGTTTTGAGGTTTTTACGGTCGGCGCGCGGGTTTCGATTTT
ATTCGGATTTTTTGGATAGTCGTTTTTTTATTTTGTCGTCGTTTCGGTTTCG
TTTGTTCGGGGGTAAGGCGGTTTTGGTTTTAGCGTTGGTCGTGGGTTAATT
TGTAGTTTGTTGGTTGTTTTATGGTTGCGCGTGTTTGGCGTTCGTAGCGCG
GGTCGCGGAAGTCGAAGCGGTTGTTATTTGGGTCGTTTATTCGGTTTTCGC
GGTTTATTTTTTTTTGTACGGGTTGTTGTAGCGTTTCGTGCGTTTGGTATTG
GGTCGTTTTTTTCGTCGTGTATTGTTTGGATTTGTGCGGGTTTGTATTTCGT
AAGTTTGGTATTCGCGGGTATTTTTGTAATGTTTTTAGAGATTTTTAGAGG
GTTTTGTCGTAGGTTTTTTTGAGGTTTTAGAATAGATTTTCGAGTTGGTAG
GAGGGCGGAGTTTCGTATATT

[SEQ ID NO:21]

GGTATGCGGGGTTTCGTTTTTTTGTTAATTCGGGGGTTTGTTTTGGAGTTTT
AGAAGGGTTTACGGTAGGGTTTTTTGGGGGTTTTTGGAGGTATTGTAAGA
GTGTTCGCGGGTGTTAGGTTTGCGGAGTGTAGGTTCGTATAGGTTTAGGTA
GTGTACGGCGAGAGAGGCGGTTTAGTGTTAAGCGTACGGGGCGTTGTAGT
AGTTCGTATAGGAAGGGGTGAGTCGCGAAGGTCGAGTAGGCGATTTAGGT
GATAGTCGTTTCGGTTTTCGCGGTTCGCGTTGCGGGCGTTAGGTACGCGTA
GTTATAAGGTAGTTAGTAGGTTGTAAATTGGTTTACGGTTAGCGTTGGGGT
TAGGGTCGTTTTGTTTTCGGGTAGGCGAGGTCGGAGCGGCGGTAAGATGG
AAAGGCGGTTATTTAGAGAGTTCGAGTGGAGTCGGGATTCGCGCGTCGGT
CGTGGGGGTTTTAGGGTAGCGCGACGCGTTATTACGAAGATGTCGTCGTA
GGCGTCGAGTAGTAGGAGGGCGGGTAGCGCGAAGGTTAGTAGGGTTTAG
AGCGGTCGGAAGGGTTCGAGGTTTTTAGTTAGGATCGAGTAGCGAGTAGG
AGTAGGGGGCGGTGCGGGCGGCGTGTCGAGTAGGGAGAGCGCGTTTAGT
AGTTTCGTCGCGGTTTATACGGCGGTGAGTACGAGTATAGGCGGCGGTCG
CGAGTTTGGTCGTAGCGGGTGTACGATGAGGCGGTAGCGTGTTAGGTTAA
GTGCGGTTATTTCGAGCGTGTAGGTCGGTAGTAGAGCGGCGGAGAGGAA
GCGAGCGGCGCGGTATGGCGCGGGGTTTAGGCGTACGCGGTTTAGTTCGG
GCGGCGGTGCGGTTAGTAGGTTTAGCGGTATGATGGAGGCGGTCGTTAGT
AGGTTTACGACGTATAGGTGCGTTAGGTAGAGCGCGTCGCGTAGTTTCGG
CGTGCGTAGTATTACGATTAGTAGCGCGTCGTTGTTTAGTAGTGTTTTTAT
TTTTACGATAGTTGTTAGGATTAATTTTAACGAGTTTGCGATTTTTGAGGC
GTTTAGTTTTGTGGAGTTGGTTATTTGGGTTTTTAGGTTTTATTTT

[SEQ ID NO: 22]
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GGTGTCGGTGTTGGTGTTGTTTATGGTCGCGTTGTATTAGGTGTTTAATAA
GTGGATATTGGGTTAGGTAATTTGCGATTTGTTTATCGTTTTCGACGTGTT
GTGTTGTATTTTATTTATTTTGTATTTGTGCGTTATCGCGTTGGATAGGTAT
TGGGTTATTACGGATTTTATCGATTACGTGAATAAGAGGACGTTTCGGCG
CGTCGTTGCGTTTATTTCGTTTATTTGGTTTATTGGTTTTTTTATTTTTATTT
CGTTTATGTTGGGTTGGCGTATTTCGGAAGATCGTTCGGATTTCGACGTAT
GTATTATTAGTAAGGATTATGGTTATATTATTTATTTTATTTTTGGAGTTTT
TTATATTTCGTTGTTGTTTATGTTGGTTTTTTATGGGCGTATATTTCGAGTT
GCGCGTTTTCGTATTCGTAAGACGGTTAAAAAGGTGGAGAAGATCGGAGC
GGATATTCGTTATGGAGTATTTTTCGTTTCGTAGTTTAAGAAGAGTGTGAA
TGGAGAGTCGGGGAGTAGGAATTGGAGGTTGGGCGTGGAGAGTAAGGTT
GGGGGTGTTTTGTGCGTTAATGGCGCGGTGAGGTAAGG

[SEQ ID NO: 23]

TTTTGTTTTATCGCGTTATTGGCGTATAGAGTATTTTTAGTTTTGTTTTTTA
CGTTTAGTTTTTAGTTTTTGTTITTCGATTTTTTATTTATATTTTTTTTGGGT
TGCGGGGCGGGAGATGTTTTATGGCGGGTGTTCGTTTCGGTTTTTTTTATT
TTTTTGATCGTTTTGCGGATGCGGAAGCGCGTAGTTCGGAATATGCGTTTA
TAGAGAATTAGTATGAGTAGTAGCGGGATGTAGAAAGTTTTAAAGGTGGA
ATAGATAGTGTAGTTATGATTTTTGTTAATGGTGTATGCGTCGGGGTTCGA
GCGGTTTTTCGGGGTGCGTTAGTTTAGTATGGGCGGGATAGAGATGAGGA
AGTTAATAAGTTAAGTGAGCGAGATGAGCGTAGCGGCGCGTCGGGGCGTT
TTTTTGTTTACGTAGTCGATGGGGTTCGTGATGGTTTAGTATTTGTTTAGC
GCGATGGCGTATAGGTGTAAGATGGATGAGGTGTAGTATAGTACGTCGAG
GGCGATGAATAGGTCGTAGGTTATTTGGTTTAGTGTTTATTTGTTGAGTAT
TTGATATAGCGCGGTTATGGGTAGTATTAATATCGATATT

[SEQ ID NO: 24]

GGGATGATAAGGGAGAAAAATTTTTTTACGGTTTCGTTTGGTTCGCGGCG
TTTGTTTGTTTGCGCGGGGTTAAAGTTCGGCGTCGTTTACGCGCGGTTCGG
GTGGGAATTCGTAGACGTGGGGCGAGTAGGGTCGTTGGTTGTGGCGGGCG
AGCGTCGGGGCGTTACGTTCGAGGTCGCGGGGTCGGGGTTGTAGGTATAG
TTCGAGCGTTTTTCGCGGGGTTTGGTTTTTGTCGTTTTTCGTTTCGTCGAAT
CGGTATCGTCGTCGTCGGAGTCGTAGCGAGTTTTTAGAGTTTGGTTGTTGG
CGGTCGGGAGCGTCGGGACGGGGCGCGAAGTCGGAGGTTTCGGGACGTG
GATATAGGTAAAGGTCGGCGGGTCGGAGTCGGGCGGGGCGCGGCGGCGG
CGTTTTTCGGAGGGATTTGGTTTCGGTCGGGTTTTATTTAGTCGCGGTGGT
TCGGGTTTTTACGTTGGTTTAGGCGGGGACGTGTTAAGGGGTTGGGTTAG
GGTTGTCGTTGGTTTGGTCGTTTTTCGTTCGGCGGGTTTTAGGTGACGCGG
TCGCGGTTTAATTTTCGTATTTGAGGTTTTCGGAGCGGTTTCGGGGCGCGT
TTATTTGGAGGTTGGAATTATATAGGGTCGAAAAAGTTGAGTTTTGGAGG
CGAGGCGTTGTAGGTGTGGCGGAGGAGGTCGGGGAAGGTGGGGTGGGTG
TTAGGGGTTTAGTATTGAATTTTTTTTAGGTTTGAGGTGGGGAATTGCGTT
TTGTTTAATTTCGGAGTTTGTGGGGATTATATAGTTTTTTTTACGGTCGATT
TTTTTTGTACGGTTTTATTTTTTTTTGTTTAGTTTATTTTAGT

[SEQ ID NO: 25]
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ATTGAAATGGGTTAGATAAAGGAAAGTGGAATCGTGTAGAGGGAATCGG
TCGTGGAAGGGGTTGTGTGGTTTTTATAAGTTTCGAAATTAAATAAGACG
TAGTTTTTTATTTTAGATTTGGAGAGGGTTTAGTATTGGATTTTTGGTATTT
ATTTTATTTTTTTCGGTTTTTTTCGTTATATTTATAGCGTTTCGTTTTTAGGA
TTTAGTTTTTTCGATTTTGTGTAATTTTAATTTTTAGGTGGGCGCGTTTCGA
GGTCGTTTCGAGAGTTTTAGGTGCGAAAGTTAAGTCGCGGTCGCGTTATTT
GAGGTTCGTCGGGCGAGAGGCGGTTAGGTTAGCGGTAATTTTAGTTTAGT
TTTTTGGTACGTTTTCGTTTGGGTTAACGTGGGGGTTCGGGTTATCGCGGT
TGGGTAGGGTTCGGTCGAGGTTAGGTTTTTTCGAGAGGCGTCGTCGTCGC
GTTTCGTTCGATTTCGATTCGTCGGTTTTTATTTGTATTTACGTTTCGGAGT
TTTCGGTTTCGCGTTTCGTTTCGGCGTTTTCGGTCGTTAGTAGTTAGGTTTT
GAGGATTCGTTGCGGTTTCGGCGGCGGCGATGTCGGTTCGGCGAGACGGG
AAGCGATAGGAGTTAAATTTCGCGGAAAGCGTTCGAGTTGTGTTTGTAGT
TTCGATTTCGCGGTTTCGGACGTGGCGTTTCGGCGTTCGTTCGTTATAGTT
AGCGGTTTTGTTCGTTTTACGTTTGCGGGTTTTTATTCGAGTCGCGCGTGG
GCGGCGTCGGGTTTTGATTTCGCGTAGGTAGATAAGCGTCGCGGGTTAGA
CGGAATCGTGGGAAAGTTTTTTITTTTTGTTATTTT

[SEQ ID NO: 26]

TGAGGTGTGGGGATTATTTATTTCGGTGGGTTTTTTTATTTTTAGGTCGGTT
TTTTTATTACGCGTGGGTGTGGGGGTATTGTTTTCGTTGCGCGTAGGAATA
GCGGGGAGAGTTAGGAGCGGAGCGGTTTCGGGATGTTAGATTGAGTAGT
GGGTTCGTTTGCGGTTATTTTTTAGGGAATAAGTTTTTTTTCGCGGAGATT
TTGTTTTTTTTAAAAGTTTTTTTGGGTTTAGTTTAGGGCGATAGGACGATTT
TTTTTGGGAAGGGAGAGTTTGTTAGTTTTTTTTTTATTCGTTAGGCGGTGT
AGTTTTTTTTTTCGTTCGGGGCGCGCGTATTTTAGCGTCGCGGGTTTAGCG
TTTAGTAGTCGCGTTTTAGGTCGGGTTTCGGGTTTCGGGAGTTCGTAGGCG
CGCGTTCGGTCGGGCGTGTCGGGAGCGCGCGGCGGTCGGGGGCGGAGCG
TAGTTAGGGTTGCGCGGCGCGTTTCGGTTTTCGTTCGTTTTTAGTCGGGTT
TTTTAGCGGTCGGCGGGACGGTTTTCGGTTGTAGTTTGTTCGTTCGTTTCG
CGCGGGGGTCGAGTCGCGAAGCGCGTTTGCGATTCGGCGTTCGGGCGCGT
TGGAGAGGACGCGAGGAGTTATGAGGCGTTAGTTTGCGAAGGTGGCGGC
GTTGTTGTTCGGGTTGTTTTTGGAGGTAGGGGTCGGGGATCGGGTGTTGTC
GGAGGCGCGGCGTTTATTATGTTGGCGGTTGGGGGCGCGTAGTTTCGAGG
CGTTTTAGAGGATTTTGTTTGGGAGCGTAGACCGTGGAGCGACGGGGAGT
TATAGTTTTGCGCGTTTTTCGGAGTTGGGAGGTGCGGGATTTTGGTGACGG
GGAGGTTTTCGTTTCGGTTCGCGTTTTTCGTCGTTTTTTCGGTTTTCGTATT
TCGTTTTTATTTTGCGGGTGAGCGCGTTTTTCGCGTCGATCGTTTTCGTTAG
TTCGGGGTGATTTTTGTGTATCGTTCGTTTTTTTTTTTCGTCGTAGAGGGTC
GAGGATCGGATGGATTCGGGGTTGGGCGGGGGTGGTTTTCGGGCGCGGCG
TAGGCGCGGAGAGTTCGGGGCGTCGGGTAGTTTGGGGTTAGGAAAGGAT
GGGTGTCGAGTCGGGGTGAGGGGAGCGGGCGGAGGGGATTGTGGGGAAG
TGTCGCGGGAGTGTCGGGAGTTGTGGAGGTGAGTAGCGGGAGGAGGCGT
TTTCGCGTGTGAAAATGAAGTGTAGTTTTTAGGTGCGGGGAGGAAATTTT
GCGGAGAGTTTGGTTGGGTGGGGGTGCGGAGTCGAAGTCGGCGGGGAAT
TTGTTGAGCGGTTTTCGGGTGCGAGCGTTCGTGATCGT

[SEQ ID NO: 27]
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GCGGTTACGGGCGTTCGTATTCGGAAGTCGTTTAATAAGTTTTTCGTCGGT
TTCGGTTTCGTATTTTTATTTAGTTAGGTTTTTCGTAGAATTTTTTTTTCGTA
TTTAAAGGTTGTATTTTATTTTTATACGCGGGAACGTTTTTTTTCGTTGTTT
ATTTTTATAATTTTCGGTATTTTCGCGATATTTTTTTATAGTTTTTTTCGTTC
GTTTTTTTTATTTCGGTTCGGTATTTATTTTTTTTTAATTTTAAATTGTTCGG
CGTTTCGGGTTTTTCGCGTTTGCGTCGCCTTCGAGGATTATTTTCGTTTAAT
TTCGGGTTTATTCGATTTTCGGTTTTTTGCGGCGGGGAGAGGGGGCGGAC
GGTGTATAAAGGTTATTTCGAGTTAACGGAGGCGGTCGGCGCGGGAAACG
CGTTTATTCGTAGGGTGGGGGCGGGGTGCGAAAATCGAAGGAACGACGG
AAGGCGCGGATCGGGGCGGGAGTTTTTTCGTTATTAGGGTTTCGTATTTTT
TAGTTTCGGGAGGCGCGTAGGGTTGTGGTTTTTCGTCGTTTTATCGTTTGC
GTTTTTAGGTAAGGTTTTTTGGGGCGTTTCGGAATTGCGCGTTTTTAGTCG
TTAGTATGGTGGGCGTCGCGTTTTCGGTAGTATTCGGTTTTCGGTTTTTATT
TTTAAGAGTAGTTCGAGTAGTAGCGTCGTTATTTTCGTAGGTTGGCGTTTT
ATGGTTTTTCGCGTTTTTTTTAGCGCGTTCGGACGTCGGGTCGTAGGCGCG
TTTCGCGATTCGGTTTTCGCGCGGGGCGGGCGGGTAGATTGTAGTCGGGA
GTCGTTTCGTCGATCGTTGGGGGGTTCGGTTGGGAGCGGGCGGGAGTCGG
GGCGCGTCGCGTAGTTTTGGTTGCGTTICGTTTTICGGTCGTCGCGCGTTTT
CGATACGTTCGGTCGGGCGCGCGTTTGCGGGTTTTCGGAATTCGAGGTTC
GGTTTGGGGCGCGGTTGTTGGGCGTTAGGTTCGCGACGTTGAGGTGCGCG
CGTTTCGGGCGGGAGGAGGGGTTGTATCGTTTGGCGAATGGGAGGGGGAT
TGGTAGGTTTTTTTTTTTTAAGGGAGGTCGTTTTGTCGTTTTAGATTAAATT
TAGGAAGGTTTTTAAAAGAAGTAGAGTTTTCGCGGGGGGAAGTTTGTTTT
TTGAGAGGTGGTCGTAGACGAATTTATTGTTTAGTTTGGTATTTCGAAGTC
GTTTCGTTTTTGGTTTTTTTCGTTGTTTTTGCGCGTAGCGGGGGTAGTGTTT
TTATATTTACGCGTGATGGGAAGGTCGGTTTGGGGGTGGGAAGGTTTATC
GAAATAGATGGTTTTTATATTTTA

[SEQ D NO: 28]




U.S. Patent Oct. 1, 2013 Sheet 18 of 67 US 8,546,078 B2

FIG 1R

AATTTAGAAATAAATAAATATATATGTATACGTATATAAATATATTTTAA
ATTAAAAAATATTTTTAGATAGTGGTATGTATTATATTTAGAAATTAATAA
CGAAGTAAATTATGGGATGTTATTTACGTTTGTTTTAAAGGTATCGAATTT
ATAAATTATTTTAGGTGCGGAGTAGGATAGGTTGAAAATAGGAATGATAT
GAATTCGCGCGGAATAGTTGTCGGCGCGGTGTTTAGGGCGGTATTTCGTT
CGGTTTCGGTTTTTTTAGTTTTGGGTTCGATTTTTATTACGTTTTTGTTTCG
ACGCGAACGCGGAGTTCGAGCGCGCGTTACGTCGTGTGGGGTCGAAGAG
GTTGTTATTTAGAGGCGGAGTGCGGGTTCGCGAGGGTTTTTATTCGATTTT
CGTTTTCGTTAGTATTTACGGATTCGCGTTTTCGTCGCGCGTCGATTCGGG
AGTAGTATCGTTTTCGGTATAGGAGTTTTACGCGTTTTTTATTTAATAGGA
AGTTGGGTGGAAGTAGCGCGGATTTACGGTATATCGAACGTATTTTAATA
GAATTCGACGTAGATACGCGTTTTTAATCGGCGGAGATATTGGTAGGGTT
AGAAACGCGCGTAGCGGGGGCGGGAGGTCGGTAAGTTTTTCGTTTTTGTT
CGAGATTTCGTTTCGGTTCGGTTTCGTTTTTTTITTTGTTTTTTTTTTTTGTA
CGTACGGGTTTCGTTTTTCGCGCGACGTTTTTTGTTGATTCGGAAACGGAT
TTTTCGGAGTCGAGGTTCGTTCGGGTGAGTGTTTTTCGTTTTTTGTGGTTAA
ATTTAGTTACGTAGTTTTTTTTTTGCGGCGTTTTTTATATTCGGGGTTTGTT
GGTTTTCGCGGATGTTATAGGTTCGGTAATCGTTTTTTTGTCGGCGGGGAG
TTTCGCGACGTTCGGAAATGTTTCGAAGTTTGTCGTTTAGTTGTTAGATTT
GCGTTTGTGTTCGGTTTCGTTATTGAGGTCGTTTTTGTTCGGTTTTTTTATT
TTAGTTTTTTTTATCGTTCGTTTATTTTATCGCGCGCGGTTTTAGGTTTCGA
TTCGGTATGTGGTTTGTTTTTTATCGTTTT

[SEQ ID NO: 29]

GGGACGATGGAAGATAAGTTATATGTCGAATCGGGATTTGAGGTCGCGCG
CGATAGGATGGGCGGACGGTGAAGAGAATTAGGGTGGAAGGGTCGGATA
GGGGCGATTTTAGTGACGGAATCGGATATAGACGTAGATTTGGTAGTTGG
GCGATAGGTTTCGGAGTATTTTCGGGCGTCGCGGGATTTTTCGTCGATAGG
AGGGCGGTTGTCGAGTTTGTGATATTCGCGGAGATTAGTAGATTTCGGGT
GTGGAGGACGTCGTAGGAAGGGAATTGCGTGGTTGGGTTTGGTTATAAAA
AGCGGAGGGTATTTATTCGAGCGGATTTCGGTTTCGGAGAATTCGTTTTCG
GGTTAATAAAAAACGTCGCGCGAGGGGCGGGGTTCGTACGTGTAGGGAG
GGGAGGTAGAGAAAAAGGCGGGGTCGGGTCGGGGCGGGGTTTCGGGTAG
GGGCGGGGAGTTTATCGATTTTTCGTTTTCGTTGCGCGCGTTTTTGGTTTTG
TTAGTGTTTTCGTCGGTTGAAAGCGCGTGTTTGCGTCGGGTTTTGTTGGAG
TGCGTTCGGTGTGTCGTGGGTTCGCGTTGTTTITATTTAATTTTTTGTTAGG
TAAGAGGCGCGTGAGGTTTTTGTGTCGGGGGCGGTGTTGTTTTCGAGTCG
GCGCGCGGCGGGGACGCGAGTTCGTAGGTGTTGGCGGGAGCGAGAGTCG
GGTGGGGATTTTCGCGAGTTCGTATTTCGTTTTTGGGTAGTAGTTTTTTCG
GTTTTATACGGCGTGACGCGCGTTCGGGTTTCGCGTTCGCGTCGAGGTAG
AGGCGTAGTAGGGGTCGGGTTTAGGGTTGGAGGGGTCGGGATCGGGCGG
GGTGTCGTTTTGGATATCGCGTCGGTAGTTGTTTCGCGCGGGTTTATGTTA
TTTTTATTTTTAATTTGTTTTGTTTCGTATTTGAGATGATTTATAAATTCGG
TATTTTTGGGATAGGCGTGGATGATATTTTATAATTTATTTCGTTATTAATT
TTTAAATGTAATATATATTATTATTTAAAAGTATTTTTTAATTTGAAATAT
ATTTGTATACGTATATATGTATATTTATTTATTTTTGAATT

[SEQ ED NO: 30]
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TGCGCGTTGTTGCGTTGAGGTCGAATGAAGCGTAGTACGGTGCGGGTAGT
TCGAGGTTTCGAGGTTGGGTTTTGTTTGTTTGGGATTGCGTCGTGTTTAGT
TTCGGTTTTTTTTTTGTGGGTAAGGATGGTTGAGTTTAGTTTTTACGGTAGC
GGTTTTTTGTGTTATTAGTAGTTTTTTTTTTGCGTTTTTCGTTTTTTTTTTTT
AGATTGGATTTTTTITTTTTTTTCGCGTTTTTTTITTTCGTATTTTTTATTCGTT
GGTTTTTTTTTTAGTTGTTTTTTTTTTAGGTTTTTTTTGGTTGCGCGCGTTTT
TTTTTTCGTTTTTTTTTTTTTCGTAGTTTCGTCGTTTTGGTGTTTTTTTGTTCG
GTTCGGTCGGCGTTCGTTTTCGGTTTCGGTTTCGTTAGTTCGGGTTTTCGCG
TTCGGAGTAGTTTAGTTTTGTAGTGGTTCGGGATTCGATGTTATGAGAGGG
AAGCGAGTCGGGCGTTTAGATTTTTAGGAGGCGTCGGATGCGCGGCGGGT
TTTGGGATCGGGTTTTTTTTTCGGTTCGTTTTGTTTTCGGGTGATTATTTGG
TTTCGTTTATAGTTTTGTTTTTTTCGGAGGAGTTATCGGTGTCGCGTGCGTG
TGGAGTATTTGTAGATATGATTGCGTGGAGGAGATTTTAGTCGTTGTTTTT
GTTTTTCGGGTTGTTGGTGTTGTGCGCGAGGTTTTTTATTGTAGCGAAGGG
TAAGACGGATTTGTTTTTGGTCGGGGAGGCGGTAGAGTTTTCGGAGGTTT
CGTGTGCGGACGCGAGTGTGCGTTTTGGGGATCGTAGGGTACGGAGTGGT
CGTTTTTGTTCGGCGTTGTTTTATCGTCGAAGTTCGGGGAACGCGATGTAC
GGGAGGGAGTTTTTATCGCGTTTTTTTTAGTTTTITTGGGTTTTCGTTTTAT
TTCGTTATTTTTITTTTTTTTTTTGGGTTTATAGGAGAGATTTTTTTTTTTCG
GTAGTATAGGGTGTTAAGGAGAAAGGAATTTAATACGAGTTGGGTTGGAA
TTGTGTTTCGTCGGGGCGGTGTTGTTTTTTTCGAGACGTGGATTTTACGGG
TCGGGGTGGTTGAGGGGTAGTTTTTAGGATTTTTTTTTCGGATTCGACGCG
TTTGGGAAAGCGTTTCGGGTGAAGTCGGTTTGGAAAGTTCGGGTTTTTTAC
GGGGGTTTTGGTATTAATAGGTAAAGGTTTTCGTCGGTTCGGTTTTTTCGT
ATTTATATATTTTATTTTTTTTTTTITTTTTTTTTTTTTAACGTTTTTAGTCGG
CGAGGAGTAGTTGTTTTTAGAAGGTCGTTTTCGTTTTTTTTTTTITCGGATT
TCGTTTTTT

[SEQ ID NO:31]
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AAGGAGCGAAGTTCGGGGGAGAGGAAAGCGGGGGCGATTTTTTAGAGGT
AGTTATTTTTCGTCGGTTGAGGACGTTGGAGAGGGAAGGAGGAGAGGAG
GAATGGGGTGTATGGGTGCGAGGAGGTCGGGTCGGCGGAGATTTTTGTTT
ATTGGTATTAAAATTTTCGTAGAGAGTTCGAATTTTTTAGGTCGGTTTTAT
TCGGGACGTTTTTTTAGGCGCGTCGGGTTCGGGGAGAAAGTTTTGGGAAT
TGTTTTTTAGTTATTTCGATTCGTGGAGTTTACGTTTCGGAGGAGGTAATA
TCGTTTCGGCGGAGTATAGTTTTAGTTTAATTCGTATTGGGTTTTTTTTTTT
TTGATATTTTGTATTGTCGAGAAAAAGAGATTTTTTTTGTGAGTTTAAGAG
AGGGGGAAGGAATGGCGGGGTGGGGCGGGGGTTTAGGAGGGTTGGGGAG
AGCGCGATGGAAGTTTTTTTTCGTGTATCGCGTTTTTCGAGTTTCGGCGAT
GGAGTAGCGTCGGGTAGAGGCGGTTATTTCGTATTTTGCGGTTTTTAAAAC
GTATATTCGCGTTCGTATACGGGGTTTTCGAGGGTTTTATCGTTTTTTCGGT
TAGGAGTAAGTTCGTTTTATTTTTCGTTGTAGTGAGGAGTTTCGCGTATAG
TATTAGTAGTTCGAGAAGTAGGAGTAGCGATTGGAATTTTTTTTACGTAGT
TATGTTTGTAGATATTTTATACGTACGCGATATCGATGGTTTTTTCGAGGA
AGGTAGGGTTATGAGCGGAGTTAAATAATTATTCGAGGGTAAGGCGAGTC
GGAGAGAGAGTTCGGTTTTAAGATTCGTCGCGTATTCGACGTTTTTTGAAG
GTTTGGGCGTTCGGTTCGTTTTTTTTTTATAGTATCGGGTTTCGAGTTATTG
TAGGGTTGAGTTGTTTCGAGCGCGGAGATTCGGGTTGGCGGGGTCGGGGT
CGGGGACGAGCGTCGGTCGAGTCGGGTAGGAAGGTATTAAGGCGGCGAG
GTTGCGGGAGGGGGAGAAGCGGGGAGAGGAGCGCGCGTAGTTAGGAGA
GATTTGGAGAGGAGGTAGTTGGAGAGAGAGTTAGCGAGTGGGAGATGCG
GGGAGGGGGGCGCGGGGGGGAGGAGAGATTTAGTTTAGAGAGAAAAGG
CGGAGAGCGTAGAAGAAGGGTTGTTAGTGGTATAAGGAGTCGTTGTCGTG
GAGGTTGGATTTAATTATTTTTATTTATAGAGAGGGGATCGAGGTTGGGT
ACGGCGTAGTTTTAGATAGATAGAGTTTAGTTTCGGGGTTTCGGGTTGTTC
GTATCGTGTTGCGTTTTATTCGGTTTTAGCGTAGTAGCGCGTA

[SEQ ID NO: 32]

GATTTTTTGGGTTAGGATATGTGAGAGTTGCGTAGGTTTGGGTTCGGCGTG
GCGGAGGTGCGCGAGAGCGGTTAGAAGAGGGCGTTAGAGAGTTAGGCGC
GGTTCGCGGAGGAGTTCGCGTCGGTTTTTATATTTAGTTTCGCGTCGCGCG
GATTTATCGAGTTCGCGTTTAGACGTTTTAGTTTTATCGAGAGGTCGTTCG
GGTCGTGTTTTTTTTTTTTTTTAGGTGTAGCGTAGAGTTTTCGAGTTATGGTT
AGTTTTTTCGGTAGTTTCGAAGTTATTGGTAAGTTTCGAGGTAGGGATGGT
CGGTTTAGGAGGGAGGAGGACGACGTTTITTTCGAAGAGAAGAGGTTGG
GGTTGTAGTTGGAGGGGGGAAGCGTATAGTTCGAGGATTGCGAGAACGG
GGAGGACGCGTCGCGGTTAGGTAGGGAGGAGATCGGTATTTAGATAGGT
GGCGATCGTAGAGGAGTAAGTGACGCGGGCGTTGGGGTTCGGGGGTGTC
GGGGGCGTCGCTAGGGGCGGCGGGAGGTTTCGTGGTCGGTTTCGGGTTGA
AGTTGGTATTTTAGCGGTAATTTCGAAGGGCGCGGAGTGATAGCGCGTGA
CGGTTTTCGAGACGTTAGTTGTCGTTTTTCGGTTGTGTGGTTTTGATTTTTT
GATTTTTTTACGACGTCGTTGGTTGGGAGATTTATTGGATTTTGCGGTTGG
TTAAAAAGAGAGGGGTAGTTTCGCGTTTTGGGGGTTTTTAGTAGGGGAAG
TGGCGGGTGTTGCGTTGGGTATTTTGTTTGGGGTATTTGTTTGGGATTTTG
TTGGTGTITTTITATTTGGCGAGGGGTTAGTGGTGGGGGTAGGGGG

[SEQ ID NO: 33]
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TTTTTTATTTTTATTATTGGTTTTTCGTTAGGTGAGAGGTATTAATAGGGTT
TTAGATAGATGTTTTAGATAGGATGTTTAGCGTAATATTCGTTATTTTTTTT
GTTAGGGGTTTTTAGGACGCGGGGTTGTTTTTTTTTTTTTGGTTAGTCGTAG
AGTTTAGTGGGTTTTTTAGTTAGCGACGTCGTGGGAGAATTAGGAAGTTA
AAGTTATATAGTCGAGAAGCGGTAGTTGGCGTTTCGGAGGTCGTTACGCG
TTGTTATTTCGCGTTTTTCGGAGTTGTCGTTAAAATATTAATTTTAATTCGG
GGTCGGTTACGGAGTTTTTCGTCGTTTTTATCGGCGTTTTCGGTATTTITCGG
ATTTTAGCGTTCGCGTTATTTATTTTTTTGCGGTCGTTATTTGTTTGGGTGT
CGGTTTTTTTTTTGTTTGGTCGCGGCGCGTTTTTTTCGTTTTCGTAGTTTTCG
GGTTGTGCGTTTTTTTTTTTTAGTTATAGTTTTAGTTTTTTTTTTTCGGGAGG
GACGTCGTTTTTTTTTTTTTTGGGTCGGTTATTTTTGTTTCGGGGTTTGTTA
GTGGTTTCGGAGTTGTCGGAAGGGTTGGTTATGGTTCGGGGGTTTTGTTTG
TATTTGGAGAAGAGGAAGGATACGGTTCGAGCGGTTTTTCGGTGGAGTTG
GGGCGTTTGAGCGCGGGTTCGGTGGGTTCGCGCGGCGCGGAGTTGGGTAT
AGGGGTCGGCGCGGGTTTTTTCGCGGGTCGCGTTTGGTTTTTTGGCGTTTT
TTTTTGGTCGTTTTCGCGTATTTTCGTTACGTCGGGTTTAGGTTTGCGTAGT
TTTTATATGTTTTGGTTTAGGAGGTT

[SEQ ID NO: 34]

TCGGCGTTTAGGTGACGTTGATTTTGTTGGTTTATCGTTTTGGGGGTTATTT
AATTTTTTAGCGATGTTTTTTAGTTGGGGAGGTTAAGAAGTGTTTCGTTTA
AGGTTTTTTAATATTCGATTTTTAGATTTTTAATTTTGGGTTAGTTATATCG
TAAATTTTTTTAGTTGTTTTTTTTGCGTTTTGCGTTTTTTTTTTACGTTATTT
GTTAGGGAGTCGTTAAATAGTAAGATCGCGCGTTTTGCGGTTTTAGAGTG
CGGATTTCGGTCGCGTGCGGTTTTGATCGCGTCGTTTTATTTTTGGCGGGG
TTACGTACGGACGTTATGGTTGGCGTCGCGGAGTCGGGCGATGCGCGCGG
ATTTTTTCGGGGTTTTGATTGTTTTTGAGTTTTTTTTGCGGGGGGCGTGCGC
GGTTCGTTTTTCGCGGCGTTACGCGGTTTTTTTTCGGTCGGGGATTGGTGC
GTCGCGGCGGGGCGGCGGCGGGGCGGGATAAAGGCGCGGGGTTTGGTTGCG
CGGGGTTTGCGGGTAGTTTTAATTTTGGGTTCGTAGTTTGCGTTGGGTGCG
TAGGAAGGTTAGTGTGGGGGTCGTTCGATATTTTTTTTTCGCGGAGGTGGG
AGTCGAGTTATATTTTGGAGTGGGGATTGGTCGCGGAGCGGGTTGTTTAG
GGTCGGTCGAGGTCGGGGCGAGTTTTGCGCGGCGTTGGAGATTTTGTATT
TTCGGGCGCGCGTAGGGTTTTCGGTCGTGGTCGTAGAGTTAGGAGGGGCG
GTTTCGGAGTTCGGCGCGGGGAGGGTTTAGGCGTAGTCGGGGTTGGTAGG
GCGCGATATTCGTTTTTTTTTATTTTTGAAAGGGTTTTTTACGTCGAGAAG
AGGGGCGGGTATGGTCGGTTCGGCGAAATCGGTTTGTATAGATTTTGGGA
AGTTATCGTTTGCGGAGGGTGGGATTTTATAGTTTGTTTATTTGTTTAGGT
TGAGATTTCGTGTTTTAGTTTTGGATGTTTTACGGGTTTTTCGTTTCGGGTA
GCGGCGTACGGGAGGAGAAGATTTTCGGTTTGTAGTTAGATTTTTTTITTGA
GATTTTTTTTAGTTTAGGTTTAGAGTTTTGGG

[SEQ ID NO: 35]
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TTTAAAGTTTTAAGTTTGAGTTAGGGAGGGTTTTAGAGGGAGGTTTGATTG
TAGATCGGGAGTTTTTTTTTTTCGTGCGTCGTTGTTCGGGACGAGAAATTC
GTGGGGTATTTAGGATTAGGATACGAGGTTTTAGTTTGGGTAGGTGGATA
AGTTGTGGGGTTTTATTTTTCGTAGGCGATGGTTTTTTAAAGTTTGTATAA
ATCGGTTTCGTCGGGTCGGTTATGTTCGTTTTTTTTTTCGGCGTGGGAAGTT
TTTTTAAAAGTGGAGGGGAGCGAGTGTCGCGTTTTGTTAATTTCGATTGCG
TTTGGGTTTTTTTCGCGTCGGGTTTCGGAGTCGTTTTTTTTGATTTTGCGAT
TACGGTCGGGGATTTTGCGCGCGTTCGGGAATGTAGAGTTTTTAGCGTCG
CGTAGGGTTCGTTTCGATTTCGGTCGGTTTTGGGTAATTCGTTTCGCGGTT
AGTTTTTATTTTAAGATGTGGTTCGGTTTTTATTTTCGCGGGGGGGAAATG
TCGGGCGATTTTTATATTGATTTTTTTGCGTATTTAGCGTAAATTACGAATT
TAGAGTTGGAGTTGTTCGTAGATTTCGCGTAGTTAGATTTCGCGTTTTTAT
TTCGTTTCGTTTCGTTTCGTTCGGCGTATTAATTTTCGGTCGAGGAGGGGT
CGCGTGGCGTCGCGGGGGGCGGGTCGCGTACGTTTTTCGTAGGGAGGATT
TAGGGATAGTTAGGGTTTCGGGAGAGTTCGCGCGTATCGTTCGGTTTCGC
GGCGTTAGTTATGGCGTTCGTGCGTGGTTTCGTTAGGGATGGGGCGACGC
GGTTAGAGTCGTACGCGATCGAAATTCGTATTTTGGAGTCGTAGAGCGCG
CGGTTTTGTTGTTTAGCGGTTTTTTGGTAAGTGACGTGGGGAAGAAACGTA
GGGCGTAGGAGAGATAGTTGGAAAGGTTTGCGGTGTAGTTGGTTTAGGAT
TGAGGGTTTGGAGGTCGGGTGTTGGAAGATTTTGAGCGAGGTATTTTTTG
GTTTTTTTAGTTGGGAGGTATCGTTGAAAAATTAGGTGATTTTTAAGACGG
TAGATTAGTAGAGTTAGCGTTATTTGGGCGTCGG

[SEQ ID NO: 36]

AAAGTTAAGCGTCGTCGTTATTTAAGGTATTGCGTTGATGCGTTGCGGGTC
GATTAGGTGTTTTCGTCGGGGCGTTTTTTTTTACGTAGGAAGGGTTACGTC
GAGAGAGGTAGGTAATAAGGGTACGGTTGGAGGTCGGAAGGTTATTTCGT
TTTCGGCGGGGCGGGCGCGGTTTAGTTTTATTTTTCGGGTACGTTCGGGCG
GGGCGATTGTAGGGAACGGGGCGGGGAGGCGATAGTTTTCGGTTTCGTCG
CGCGTTAGTTCGTTTTCGTTGTTCGGAGGCGTCGTAGGTTTGGGTTTTCGG
ATAGTTGAGTTCGAGCGTCGTTTTTCGAAAGGTGAAGGCGGTTCGGGGAG
GCGGGGACGGTGACGGGGGCGGGGGTCGCGGGCGGTTTTTCGACGGTTGT
CGCGGGGTTAGTTTAAAGTTTTCGATTTTCGGTAGTTGCGTTTTTCGCGCG
GGGCOTCGGAGTAGGGCGGGTTAAGTTGGTTTGCGGTCGCGGCGGGAAG
AAGGGTTAGCGAAGTATTTTCGATCGGGTTTAGGCGTCGGACGTCGGGGG
GCGTTTCGTTGTAATTTTTTTTTGGAAGTTTCGATACGAGTTTCGGTTCGCG
CGCGCGTTTTTTTACGGTTACGCGCGTATTTTGTCGTTCGTATTTTCGCGCG
ITTTTTCGTTTATTTTITTTTTITTITTTTTTATTTTTATATTTTAAAATAGGTTA
AGGGGTGGAAGTTATATTTGGTGTAGTTTTCGGTTTTGATGTAAAAGTAGT
TTTTGTTTTTGGTTGCGGGATAGCGTTGTGATTATTCGTAACGGGAGAGTT
GTTGTTAGTCGTTATATCGTGCGGAAAGCGTCGGCGATCGGAGTATTGAT
AATGGTTTGTATAGGGGAGCGGAGAGAAGTTTTTGTTGCGTTTTAGATTC
GTTGTTTCGGCGTTCGTTCGTAGGGAGGAGGGGGCGCGATAGGTCGTTTA
GCGCGTGTTTCGGAGTTCGCGTTCGGGTTTGGTCGTTTGGGTGAGTTTTTG
TTCGTTTTTTGTTTTTTTAGTAGTTCGGGGTGGTTGTTTATTTTGTAAATAG
TTTTGTAATACGATTAAAATAGGCGAGATAGTTA

[SEQ ID NO: 37]
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TGGTTGTTTCGTTTGTTTTGATCGTATTGTAAGGTTGTTTGTAAGGTAAAT
AGTTATTTCGGGTTATTGGAAAGGTAGGGGACGAGTAGGAATTTATTTAG
GCGGTTAGATTCGGGCGCGGGTTTCGGGGTACGCGTTAGACGATTTGTCG
CGTTTTTTTTTTTTTGCGGGCGGGCGTCGAGGTAGCGGATTTAGGGCGTAA
TAGAAGTTTTTTTTCGTTTTTTTATGTAGATTATTGTTAGTGTTTCGGTCGT
CGGCGTTTTTCGTACGGTGTGGCGATTGGTAGTAGTTTTTTCGTTGCGAGT
AGTTATAGCGTTGTTTCGTAGTTAGGGGTAAAAGTTGTTTTTGTATTAGAG
TCGAGGGTTGTATTAGGTGTAATTTTTATTTTTTGATTTATTTTAGAGTGTG
AGGATGAAAGGAAGAGGAAAAAATAGACGGAGGGCGCGCGGGGGTGCG
GGCGGTAGGGTGCGCGCGTGGTCGTGGGGGAGCGCGCGCGCGGGTCGGG
GTTCGTGTCGGGGTTTTTAAAGAGAAGTTGTAGCGAGGCGTTTTTCGGCGT
TCGGCGTTTGGGTTCGGTCGGGGGTGTTTCGTTAGTTTTTTITTTCGTCGCG
GTCGTAGGTTAGTTTGGTTCGTTTTATTTCGGCGTTTCGCGCGGGAAGCGT
AGTTATCGGGGATCGGGGGTTTTGGGTTGGTTTCGCGATAGTCGTCGGGA
GATCGTTCGCGGTTTTCGTTTTCGTTATCGTTTTCGTTTTTTCGGGTCGTTT
TTATTTTTCGGGAGGCGGCGTTCGGGTTTAGTTGTTCGGGAATTTAGGTTT
GCGGCGTTTTCGGGTAGCGAAGGCGGGTTGGCGCGCGGCGGAGTCGGGG
ATTGTCGTTTTTTCGTTTCGTTTTTTGTAATCGTTTCGTTCGAACGTGTTCG
GGAAGTGAGGTTGGGTCGCGTTCGTTTCGTCGGGGACGGGGTGATTTTTC
GGTTTTTAGTCGTGTTTTTGTTGTTTGTTTTTTTCGGCGTGGTTTTTTTTGCG
TAGGAGAAGACGTTTCGGCGGGAGTATTTGGTCGGTTCGTAGCGTATTAG
CGTAGTATTTTGGGTGACGACGACGTTTGGTTTT

[SEQ ID NO: 38]

GCGATTTTAGAGGAGTAATCGGGTTTTAATTTTTTGCGTTCGTTTTGTTAT
AATTTTTTTTTATTTATTTTTATTTTATTTTTATAATATTTTTTATTGGGGGG
GTTTTTTGTGTTTCGGATTTTTTTTTTTATGGTTTTTTTAGTCGAAGTCGGG
GGTTTTTTGGGCGGTTTGGAGGGTTTGGGTTAGTAGGTGGGTTCGTATTTT
TTGTTGTTTTTTGTCGGGGAGCGGTCGTCGTTGTTGGGCGAGCGTAGGAGC
GCGGCGGAGCGGAGCGCGCGCGGCGGGTCGGGGGTTGCGTAGTTGGCGT
ATTTGTACGGTATTTTGCGTCGTCGGTAGTTTTATTGTCGTATCGGTTTTTA
TTTGTAGATTTTGTTCGACGGTAGCGTGTAGGGTATTCGGTAGGATTATAG
TTTTTTCGGTACGTATTAGTATTTCGATTTTATTTTTATTTGCGTTTTAGTTC
GGTTTTTCGTTTTITTITTITTTTGTATTITTTTTTITGTTTIGTTAAGGGCGTTAT
CGTCGCGCGGAGTTCGGAGTTTTTTTGGATTTATTCGGTGTAAGACGTAGG
TTGGGGTTGAAGGGTTGGTTAGAGTAGTCGCGG

[SEQ ID NO: 39]
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TCGCGGTTGTTTTGGTTAGTTTTTTAGTTTTAGTTTGCGTTTTGTATCGGAT
GGGTTTAGGGGAGTTTCGGGTTTCGCGCGGCGATGACGTTTTTGGTAGGT
AAAGAGGGAGGTGTAAGGGGAGGGAACGAGGAGTCGAGTTGGGGCGTA
GATGGGGGTGGGGTCGGGATGTTAGTACGTATCGAAGAGGTTGTGGTTTT
GTCGGGTGTTTTGTACGTTGTCGTCGGGTAGGATTTGTAGGTGGAAGTCG
GTGCGGTAATAGAGTTGTCGGCGGCGTAGGATGTCGTGTAGGTGCGTTAG
TTGCGTAGTTTTCGGTTCGTCGCGCGCGTTTCGTTITCGTCGCGTTTTTGCGT
TCGTTTAGTAGCGGCGGTCGTTTTTCGGTAGGAGGTAATAGGAAATGCGA
ATTTATTTGTTGGTTTAAGTTTTTTAGGTCGTTTAGAAAGTTTTCGATTTCG
GTTAAGGGAGTTATGGAGGGGGAGATTCGGAATATAAAAGATTTTTTTAG
TAAAGAGTGTTGTGGGGGTGGGATGGAGGTGGATAGAGAAAAATTATAG
TAAAACGAGCGTAAAAAGTTAAGGTTCGGTTATTTTTTTGAGGTCGT

[SEQ ID NO: 40]

TATATTTTATTTGTGTCGTATATGTGAAGATATAATTGTAAATCGTTTACG
ATTTTGAGTTAAGATTTTGAGTTTTTTGAGGTTAGGAGATCGTTAGGGAAT
GTGAGTGTTTTAGACGGGCGTTGAGTTTAGTTCGGAGATTTATTTCGTTCG
TAGTAGCGGCGCGGGTTTTAGAGAGTTTCGTATTCGGTCGCGTTTTAGTTA
CGTTGATTCGGTTGTGTTCGTAGTGTCGCGTTGTCGCGTAGTTAGGTGTCG
TCGGGTTGGCGCGGTTATTTATGATTGCGTGGTTGGGTTGGGGGTTCGGG
GTCGGGGAGTAGTCGGGATTCGTCGTTTTTTTTATGATTTTTTCGGGTCGA
ATTACGGGATCGTTACGTTGAAGGTGGCGTCGCGGGTTTTCGGGGTCGCG
CGAGTGTAGGGGTCGTTTTCGGTCGGTCGCGAAGTTCGCGGTATCGATTTT
TCGCGAGATTTCGGCGATTTTTTTTTTCGTTTTCGTTTTTTCGTTTITTTGTTT
TTTTTTAGTTTTGGTGTGGGCGGTTTTCGTTATGGTTGCGTTGCGAAGGTTT
TTGTGGTCGTTATTTCGGGTGTTTTTTTTATTTTGCGTTTATTAGTTTTTTTT
TGGGTCGTGGGGGCGGTTTGCGGTGATTATTTTGGGTTTTTTTGGTCGGTT
TTTTTTTTTTCGAGAGGATGAGGAGAGGGTTGTGGCGGAGGCGGTATGGA
GGCGGCGGCGGCGTTGGGGGGAGTTGAGCGTGGCGGCGGCGGTCGGCGG
GGGGTTGGTCGGTTTGGTATGTTATTAGTTGTACGGGGATTTTAGGGTCGG
TTCGTCGGCGATCGGGCGATTTTTAAAGAGCGCGGTTACGGAGTTCGAGG
ATTCGTTTCGCGGTCGGGGGATGTTGTTTATTTTAGTGGCGGTTGTTAAGG
AGACGGTGAGTGCGCGAGCGCGCGTTATATTTGCGCGGGGGATGTGATTT
TCGTGTCGGGTACGTAGGATTTTGGAGGTTGTGGGGACGGTGTAAGCGTT
GTGGTCGCGGGTGAGGAATTTTTCGTGAGCGAGGTTGATATTTAGGTCGG
ATAGTTTAGGATTCGGTTATTTACGTATTGGGA

[SEQ ID NO: 41]
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TTTTAATACGTGGGTGATCGGATTTTAGGTTGTTCGGTTTAGGTGTTAGTT
TCGTTTACGGGAAGTTTTTTATTCGCGGTTATAGCGTTTGTATCGTTTITAT
AGTTTTTAGGGTTTTGCGTATTCGGTACGAAGGTTATATTTTTCGCGTAGG
TGTGACGCGCGTTCGCGTATTTATCGTTTTTTTGGTAGTCGTTATTGGGAT
GGGTAGTATTTTTCGGTCGCGGGGCGGGTTTTCGGGTTTCGTGGTCGCGTT
TTTTGAGGGTCGTTCGGTCGTCGGCGAGTCGGTTTTGGGGTTTTCGTATAG
TTGGTAGTATATTAGGTCGATTAGTTTTTCGTCGGTCGTCGTCGTTACGTTT
AGTTTTTTTITAGCGTCGTCGTCGTTTTTATGTCGTITTCGTTATAGTTTTTTT
TTTATTTTTTCGGGAGGAGAAGGGTCGGTTAGGAAGGTTTAGGGTGGTTA
TCGTAGGTCGTTTTTACGGTTTAAGGAGGGGTTGGTGAGCGTAGAGTGGA
GGAGATATTCGGGGTGGCGGTTATAAGAGTTTTCGTAGCGTAGTTATAGC
GGAGGTCGTTTATATTAGAGTTGGGAGGGGGTAGAGAACGGAGGGGCGG
GGGCGGGGGGGGGGGTCGTCGAAATTTCGCGAGAAGTCGGTGTCGCGAG
TTTCGCGGTCGGTCGAGAGCGATTTTTATATTCGCGCGGTTTCGGGGATTC
GCGACGTTATTTTTAGCGTAGCGGTTTCGTGGTTCGGTTCGGGAAGATTAT
GGAAGAGGCGGCGGATTTCGGTTGTTTTTCGGTTTCGAATTTTTAGTTTAA
TTACGTAGTTATAAATAATCGCGTTAGTTCGGCGATATTTGGTTACGCGAT
AGCGCGATATTGCGGGTATAGTCGAGTTAGCGTAATTGAGGCGCGGTCGA
GTGCGGGGTTTTTTGGGGTTCGCGTCGTTGTTACGGGCGGGGTGGGTTTTC
GAGTTGGGTTTAGCGTTCGTTTGGGATATTTATATTTTTTAACGGTTITTTG
ATTTTAGGAAATTTAAGGTTTTGATTTAAGGTCGTGAACGATTTGTAATTG
TATTTTTATATATACGATATAAATGAGGTATA

[SEQ ID NO: 42]

GTTTGGGTACGCGGGATAGGTTGTATTCGTTTGTTAGAGGCGTTTTATCGA
GGCGTTACGGGTGAAGTTTTCGGTTTTATTTACGGGGCGGGGTTTCGGTIC
GGTTCGATTATTGTTCGCGGTGGGGGAGGGGGATGGATTACGTTACGCGT
TAAAGGCGATCGCGATTTTTTTTTITGTAGGTAGTTTGGAAGGTTTTTTTTTT
TTTTTTACGTTATTTTTTTCGTGGTATTGAAAAGTTTCGTTTTTTTITTITITAG
TTTCGTTTTTTTCGAGCGTTTTTTTTATTGTTTGGAATGGTGCGGTTTTAGG
TCGCGGGTTACGCGGCGGAGGGGGCGTGGTTTGTTTTCGGTTTAGTCGGTT
ITTTTTTGTTTTTGTTGGAGTTCGGGGAGTGGCGTTGGTTGTTAGAGCGAT
GTCGGGTCGGAGTTGCGTCGTTTTAGTTTTTTTGGTTGTCGTCGTTAGTTGT
GTCGTCGCGTAGTACGCGTCGTCGGTGAGTGAGTTTGAGTCGAGGCGTAG
AGAGGGGCGTGTAGGTGCGGGCGCGGATGGAGGCGTAGGTGTGGCGGCG
CGAGCGGGTATAAGGAATATTTCGTGTTGGGTAGTTTT

[SEQ ID NO: 43]
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GAAGTTGTTTAGTACGAGGTGTTTTTTGTATTCGTTCGCGTCGTTATATTTG
CGTTTTTATTCGCGTTCGTATTTGTACGTTTTTTTTTGCGTTTCGGTTTAAG
TTTATTTATCGGCGGCGCGTGTTGCGCGACGGTATAGTTGACGGCGGTAG
TTAGGAGGATTAAGGCGACGTAATTTCGGTTCGGTATCGTTTTAGTAGTTA
ACGTTATTTTTCGGATTTTAGTAGAGGTAAAGAAGAGTCGGTTGGGTCGG
GGGTAGGTTACGTTTTTTTCGTCGCGTGATTCGCGATTTGGGATCGTATTA
TTTTAGGTAGTAGGGGGAACGTTCGGAGGAGGCGGGATTGGGAGGAGAG
GACGGGGTTTTTTAGTGTTACGAAAAGGGTGGCGTAGAGAAAGAGAGAG
AGTTTTTTAGGTTATTTGTAGAAGGAGAGTCGCGATCGTTTTTGGCGCGTG
GCGTGATTTATTTTTTTTTTTTATCGCGGGTAATAGTCGGATCGAGTCGGA
GTTTCGTTTCGTAGGTGGGGTCGGGAGTTTTATTCGTGGCGTTTCGATGGG
GCGTTTTTAGTAGGCGGGTGTAGTTTGTTTCGCGTATTTAGGT

[SEQ ID NO: 44]

GGTAGTGTAGTTGTGGGAATTTTTTTACGCGTACGAATTTAGTTAACGATT
TTTGATAGATTTTTGGGAGTTTGATTAGAGATGTAAGGGGTGAAGGAGCG
TTTTTTATCGTTAGGGAATTTTGGGGATAGAGCGTTTCGGTCGTTTGATGG
TCGAGGTAGGGTGCGATTTAGGATTTAGGACGGCGTCGGGAATTATATTA
TGGTTCGGATTTTTAAGATTTTAAAGTTCGTCGTCGTTATCGTCGCGGTTTT
GTTGTTAGTGAGTTTCGGTCGCGGTTTTTGGTTGGGGAAGAGCGTATTTGG
CGTCGGGAGGGGGTAGGGAGACGGGGATACGGTAGGGATGTTTGGTTTT
GGTTATTTGCGGTCGGGTATGTTCGGGTAGGACGAATTCGTCGTCGGAGT
TAGGGGAAGAATTGGGTTTTCGGGTTGGGTAGGAGGGATTCGGTCGCGAG
GGAGTAGAGAGGCGGTTTTTTTGGTTGTTTCGAGTTCGCGAAGGGAGGGA
AGTTTTAGAATCGAGAGAGGGAGGGAGTTAAGGTGGAATTTATAGAGTG
AGTTTTTTGAAGATATAGAGCGGTTGTTTTTTTTATTAATTAATTAA

[SEQ ID NO: 45]

TTAATTAATTAATGAGAGAGGTAATCGTTTTGTGTTTTTAGGAGGTTTATT
TTATGGGTTTTATTTTGATTTTTTTTTTTTTTCGATTTTGGAATTTTTTTTTTT
TCGCGGGTTCGGGGTAGTTAGGGGGATCGTTTTTTTGTTTTTTCGCGGTCG
GGTTTTTTTTGTTTAGTTCGGGGATTTAGTTTTTTTTTTGATTTCGACGGCG
AGTTCGTTTTGTTCGGATATGTTCGGTCGTAGGTGATTAGGGTTAGGTATT
TTTGTCGTGTTTTCGTTTTTTTGTTTTTTTTCGGCGTTAGGTGCGTTTTTTTT
TAGTTAGGGATCGCGGTCGGGATTTATTGGTAGTAGGATCGCGACGATGA
CGACGACGAATTTTAGGGTTTTGGGGATTCGGGTTATGGTATGGTTTTCGA
CGTCGTTTTGGGTTTTGGGTCGTATTTTGTTTCGGTTATTAGGCGGTCGGG
GCGTTTTGTTTTTAGAGTTTTTTAACGGTAGGAAGCGTTTTTTTATTTTTTG
TATTTTTGGTTAAATTTTTAAAAATTTATTAGAAATCGTTGGTTGAGTTCG
TGCGCGTGCGAGAGGTTTTTATAGTTGTATTGTT

[SEQ ID NO: 46]
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CGTTTGCGGAGGATTGCGTTGACGAGATTTTTATTTATTGTTATTAATTTG
TGGTGGAATTTGTAGTTGTATATTGGATTTGATTCGTTTCGTTTCGAATGA
CGTTTGTTCGGAGGTAGTGAAAGTATAGTCGCGTCGTTTTAAGTTAGTTTG
GATATATAAATTAGTACGCGGTCGGAGAATTTCGTAATTTTTGCGTTTATA
AAATATATCGACGATGTTCGATTTATTTTAAGGGTTGAAATTTACGGGTTT
GAGAGATTATAAGAGCGTTTTTTATCGTTATGGAATAACGGGGATAGAAC
GTTTCGGTCGTTTCGGGGGTTCGGAAAAGGTACGGTTTAGGATTTAGGGA
GGCGCGGGGAGTTAGGTTTGGGTTTCGGGTTTTTAAGATTTTTGTGTTCGT
TGTCGTCGCGGTTTIGTTGTTGGTGAGTTTICGTCGCGGTTTTTGGTTGGG
GAAGAGCGTGTTTGGCGTTTGGAGAGGGTAGGGAGAGAGGGGCGATACGG
CGGGGGTGCGTGGTTCGGGTCGTTTGCGGTCGGGTATGTTCGGGTAAGAC
GTATTAGTCGTCGGAGTCGGGGGAAGAGATGGGTTTTCGGGTTGGGTAGG
AGCGATTTGGGTCGTTAGGGAATAGAGCGCGCGTTTTATTTGGTGTAAAT
TTTCGAATTTAGTGGGGGAGGGCGATAAGGAGGGAATTTTCGAGTAAGTT
GCGTGAAGTTACGGAGAGGTCGTCGGATTTTGATTTTGTTTTTTTTTTTTAT
TTTTTGTTTTTTTTTTTITTTTTTITTTTTITTTTTTTITTITTITTTTITITITITITITTITC
GTTTAGTTTTTGTTTTAATTTTTTTTTTTTTTGCGTTTTCGAATGAATTTTTA
AAGGCGTTTATTGTAGATCGTTTTGAATTTGCGGTCGGCGAAGAATTTTTT
TGTGGTCGTTGCGGTTTAGTGGTTTCGTTTCGTGCGCGGGAGTCGTCGCGG
GCGTAGTTGGAGAGGTTTTTTTTTTTTTTTAGCGGTTGCGTTTTTACGCGTG
CGGGGTCGTTTATCGTTAATGTTATTGTTTGGGGTTTTTTGGGAAAACGAG
ATTTAGGAGAAGGGAGTTGTGGTATTTG

[SEQ ID NO: 47]

TAAGTGTTATAATTTTTTTTTTTTAAATTTCGTTTTTTTAAGGAATTTTAAA
TAATGGTATTGGCGATGAGCGGTTTCGTACGCGTAGGGGCGTAGTCGTTA
AGGAGGGGAAGGGGTTTTTTTAGTTGCGTTCGCGACGATTTTCGCGTACG
GAACGGAATTATTGGGTCGTAGCGATTATAGGGGAGTTTTTCGTCGGTCG
TAGGTTTAAAGCGATTTGTAATGAGCGTTTTTAGGAATTTATTCGAAGGCG
TAAAAGAAAAAGAAATTAAGGTAGGAATTGAGCGAGGAAGGAAGGGAG
GGAAAGAAAGGAAGAAAGAGAAAAAGAGAAAGAAATAGAAAGTAAGGA
AAGAAAATAAAATTAAAGTTCGACGATTTTTTCGTGGTTTTACGTAGTTTA
TTCGGGAATTTTTTTTTTGTCGTTTTTTTTTATTGGATTCGGGAATTTATAT
TAAGTGGAGCGCGCGTTTTGTTTTTTGGCGGTTTAGGTCGTTTTTGTTTAAT
TCGGGGATTTATTTTTTTTTTCGATTTCGACGATTGGTGCGTTTTGTTCGGA
TATGTTCGGTCGTAGGCGATTCGGGTTACGTATTTTCGTCGTGTTTTTTTTT
GCGGGGATTTATTAATAGTAGGATCGCGGCGATAACGAGTATAAGGGTTT
TGGGGATTCGGGGTTTAGGTTTGGTTTTTCGCGTTTTTTTGGGTTTTGGGTC
GTGTTTTTTTCGGGTTTTCGAAGCGGTCGGGGCGTTTTGTTTTCGTTGTTTT
ATGGCGGTAGGGAACGTTTTTATAGTTTTTTAGGTTCGTGGGTTTTAGTTT
TTAAAGTAGATCGGGTATCGTCGGTGTATTTTGTGGGCGTAGAGATTGCG
GGGTTTTTCGGTCGCGTGTTGATTTATGTGTITAGGTTGATTTGGGGCGGC
GCGGTTGTATTTTTATTGTTTTCGGGTAGGCGTTATTCGGGGCGGGGCGAA
TTAGATTTAATGTGTAATTGTAAATTTTATTATAGGTTGGTGATAATAAAT
AAGAGTTTCGTTAACGTAATTTTTCGTAAGCG

[SEQ D NO: 48]
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TGTACGTTTATTGTTTGTTTTTTTTTTTGTACGTTTGGTGGGTTTTATTTTAG
GCGGGTGTTGCGACGGTGGTTATTGCGTTTTTGCGTACGCGGGGGTAGTTT
TCGTCGTTATTTTTTTTGGCGTATATGTTGAGTTTTTATCGCGATTCGTTGT
CGAGGGTAGATATTATTCGTAGTTTATAGGTAGAAGGTAGGTAGTGTCGC
GTGTCGCGTTTTGTTGGGTATTTTCGGGGCGTTTTCGTCGCGTTTAGTTAG
CGGATTCGGGAAGTGTTGTGGGTTGGGGGTTGCGGTTTCGAGTCGGGTTT
GTAGTCGTTCGGGCGTTTCGAGTTTAGGGTTTAGTTTTGCGGGTGTTTTCG
CGTTAGTAGGTTCGGGGTGTAGCGTTGGTGGTTGGGGGCGTATTTACGGT
CGAGTCGGGAAGGGATTTTAGCGTTTAGGGTGTGTTTTCGACGGGGATTA
TTGTTTTTGGGTTTTGGTTTGGGATTGCGCGGAGCGTAGCGCGGAAGGGT
GGGAGTTTTTAATTTTTAGTTTTGTGAAGTTGTTTATTTCGGAGTTTGGGTT
TGCGTATTTGTAGGATAGGTCTAATAAATAATATTTCGTTTATTAGATTGT
GGAAAGCGCGAGATGATAATGCGCGCGAAACGTTTAGCGTAGTATTCGGT
ATAGTTATAGTTAACGGTCGTTGGTATTATTGTAATGGTTTGGTTTTGGCG
CGGGAGTATCGGTAGTTGAGTTGGTAATATCGGGGATTCGGGTTTACGGT
TCGGAGATTAGGGATGGGTTGTTTCGAAGTCGCGAATTGTGGTAGTTTTG
GGTTTTTTAGTCGCGTCGGGGAAGTGTTAAGTGTTTCGTTTAATTTCGGGT
TCGGGGTTATGATTTGTAGGGGAGTGGGTGTTAAGGACGGTAGGGATTTG
AGGGTATCGTTTTCGAGGATTTGGTAGCGCGTTTTGGGTATTTAGCGCGGC
GAGTAGGTGGGTGTTGCGGAGAGGGAGTTTTTTTCGCGTTTTAATTTATAT
TTTGTCGTTTGGGTAGTCGCGGTCGTTTACGTTTTTTTTCGTTTGCGGGGGT
TAGACGGTTTTTTTTGGGGTCGGGGCGTAATTTATAAACGTTAATTTGATT
CGATTTGTCGTTTGTTCGTTTTTTGTGATTTGGTGTCGGGGGTTTTTCGTTT
TCGCGTTTGGGGTTAGATAGTCGGTGATTTTTTTCGGAAGGGTTATTTGGG
GATTAGTTAGATTAGGGGATATTTTCGGGGGCGGGGTAATGAGAAATTTG
TTGGAGTGTTCGGTTTTTTAATCGAAAA

[SEQ ID NO: 49]
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TTTTCGGTTGAGGGGTCGAGTATTTTAGTAAATTTTTTATTGTTTCGTTTTC
GAGGGTGTTTTTTGGTTTGGTTGGTTTTTAGATGATTTTTTCGGAGAGGGT
TATCGGTTGTTTGATTTTAGGCGCGGGAGCGAAGGGTTTTCGGTATTAGGT
TATAAGGGGCGGGTAGGCGGTAGGTCGGATTAGATTAGCGTTTGTGGATT
GCGTTTCGGTTTTAGGGAGGGTCGTTTGGTTTTCGTAGGCGGAGGGAGGC
GTGGGCGGTCGCGGTTGTTTAGGCGGTAGAATGTGGATTGAGGCGCGGAA
GGGGTTTTTTTTTCGTAGTATTTATTTGTTCGTCGCGTTGGGTGTTTAGAAC
GCGTTGTTAGGTTTTCGAGGGCGATATTTTTAGATTTTTGTCGTTTTTGATA
TTTATTTTTTTGTAAATTATGGTTTCGAATTCGGGGTTAAGCGAGATATTT
GATATTTTTTCGGCGCGGTTGGAGGATTTAAGGTTGTTATAGTTCGCGATT
TCGGGATAGTTTATTTTTGATTTTCGGGTCGTGAGTTCGAATTTTCGATGTT
ATTAGTTTAGTTGTCGATATTTTCGACGTTATATTTCGGGATTTATTTATTT
TTATTCGTAGAAAGAAAAAAAAATCGTTAAGATTAAATTATTATAGTAAT
ATTAACGATCGTTGATTGTGGTTGTGTCGGGTATTGCGTTGAGCGTTTCGC
GCGTATTGTTATTTCGCGTTTTTTATAGTTTGATAGGCGAGGTGTTATTTAT
TATATTTATTTTATAGATGCGTAGATTTAGGTTTCGGGATAAGTAATTTTA
TAAGATTGGAGATTAGAAGTTTTTATTTTTTCGCGTTGCGTTTCGCGTAAT
TTTAAATTAAAATTTAGAGATAATGGTTTTCGTCGAGGATATATTTTGAAC
GTTAGAATTTTTTTTCGATTCGGTCGTGGATACGTTTTTAGTTATTAACGTT
GTATTTCGAGTTTGTTGACGCGGAGATATTCGTAGAGTTAGGTTTTGGGTT
CGGGACGTTCGGGCGGTTGTAAATTCGGTTCGGAGTCGTAGTTTTTAATTT
ATAGTATTTTTCGAGTTCGTTGGTTGGACGCGGCGGAGGCGTTTCGGGGG
TGTTTAGTAGGGCGCGGTACGCGGTATTGTTTATTTTTTGTTTGTAGGTTG
CGGATGATGTTTGTTTTCGGTAGCGGGTCGCGGTAGAGGTTTAGTATGTAC
GTTAGAGGGGATGGCGACGAGGGTTGTTTTCGCGTACGTAGGAGCGTAGT
GGTTATCGTCGTAGTATTCGTTTGGAGTAGGGTTTATTAGGCGTGTAGAAG
GAAGGGTAGGTAGTGGGCGTGTA

[SEQ ID NO: 50]

TTTTGAAGGGCGGCGGATTTTAGGGTTATGTTGGTTGTTTTTAGAAAGTAG
GAGTTCGAAATCGCGGGGTTAACGAACGTTTATATTTTTTGTTATAATTTC
GTTATTTTTTTGCGTTTTTTTTTTTGTTTTTTGTTTTTATAGGTAACGTTTAG
AACGAGTGTTTTTTTCGGTGGGGTATTGAGGAGTTTGGGTTGTAGTTGTCG
AGTCGTTATAGTTACGTTGAGTTCGGTTTGGTTTGTATATTGGCGTTATCG

TTTGGCGGGGAGCGGGATTGACGCGTTTTTTTTTTTTTTTTTTAGTTTAGAT
TACGGAGGCGCGGAGTTTTATTTTITGTTTTGGGCGAGGGG

[SEQ ID NO: 51]

TTTTTCGTTTAGGGTAGGAGATGGAGTTTCGCGTTTTCGTGATTTGGGTTG

GAGGAGAGGGAGAGGAGCGCGTTAGTTTCGTTTTTCGTTAGGCGGTGGCG
TTAGTGTGTAGGTTAGGTCGGGTTTAGCGTGGTTGTGGCGGTTCGGTAGTT
GTAGTTTAGGTTTTTTAGTATTTTATCGGGAGAAGTATTCGTTTTGGGCGT

TATTTGTGGGGGTAGGGGGTAAGGGGAGAGGCGTAGGGGAGTGGCGAGG
TTGTAGTAGAGAATGTGGGCGTTCGTTGGTTTCGCGGTTTCGGGTTTTTGT
TTTTTGGGGATAGTTAGTATGGTTTTGAAGTTCGTCGTTTTTTAGAG

[SEQ ID NO: 52]
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TAATTAGGGTTGGTTTATTTTTTITTTAGTTAATTTITITTTATTITTITAGTTTT
TAATTTAATTTATTTCGTTTATTAGTTTTTGGATTTTTATTATTTTTTTCGTA
TTTTCGGTAGTTTTGGGGAAGTTTCGTGACGTTATAGGTTTCGTTTTTAGTT
TCGGTTCGGGGTTAGTGCGTGTTGACGTTATGTTGCGTGCGGGTCGGTGCG
GAATCGTTTTTTTAATTTCGCGGGGTAGTAGGAGTTAGTTAGTAAAGAGTC
GAGGTCGGGCGCGCGATTTTCGTTTTTTTGTTTTTGGTCGTATATTTTGCGT
ATATTTTTTTTTTTGTATGGTGGATATTATTTTTTATT

[SEQ ID NO: 53]

AATGAAAAATAATATTTATTATGTAGAAAAAGAGATGTGCGTAAAGTGTG
CGGTTAGGGGTAGAAGGACGAGGGTCGCGCGTTCGGTTTCGGTTTTTTGT
TAATTAATTTTTATTGTTTCGCGGAGTTGAAGGAGCGATTTCGTATCGGTT
CGTACGTAGTATGACGTTAATACGTATTAGTTTCGGGTCGGAGTTGGGGG
CGGGATTTGTGGCGTTACGAAGTTTTTTTAGAATTGTCGGGGATGCGGGG
GAGGTGATGGGGATTTAGGGGTTGATGGGCGGGGTGGGTTGGGTTGGAG
GTTGGGGGTGAAGGGAGATTGGTTGGGAGGAAGTGGGTTAATTTTGATTG
[SEQ ID NO: 54]
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GTCAGGTGGGCTACTCCACCAGGGAGGCCITCTCCCCACCCCTGGCCCAGGGCCCTTCCG
GATTTCCAGAGAATTCTGGAACCAAGACCTITCCCCTITCTCACCAGGGACCTCCTTGCTC
CAGGGCCTCCCGAGCGCCTGGCCGTGAGGCAGGGCCCAGAAGGCCAGGGCGGGATCCAGG
TGGCTGGCCTCACCCACTGGGACGTGCCCAACCTGGAGACATTGCACCAGGTAGGGCTGC
ACCGCTCTCCGAGACCCCGCCCCGTGCTTCCACTTGGGGEGCGEGEGACCCTGCACCTGACC
AGCCCTTCGCCCCGCCTTCCAGATGCTGAAACTGGGGAGGAGCAACCGGGCCACCGCCGC
CACCGCCATGAACCAGCGCAGCTCCCGCTCGCATGCCCTGGTCACGCTGACGCTGCGLGC
GGCGTCTCCACCGCGCGCTCCAGGCACCGCAGGTACCACGGCCGGETGCCTGAGCCCTGCG
GAGTCTCCAGAGCACCCGAGGCCCGGCCTTCCCCCATGTCGGGCTCGCTCGCCCCTCTAG
GCACGCTGCACCTGGTGGACCTGGCGGGATCCGAACGCGCACGGAAGGCAGGGGCGGLLG
GCCCGCCGCGGGGAGACCCAGACGGCGCCCGGCGCCTIGCGGGAGGCCCAGACCATAAACC
GCTCGCTGCTGGCGCTAGGAGGCGTGATGGCCGCACTGCGGGCCCACCGGCCGCACGTGC
CCTTCCGCGACTCGCAGCTCACGCGACTGCTGCAGCCGGCGCTGGGCCCAGGCACCACCG
CGGTGCTGCTGCTGCAGGTGGGCGCCGGGGCGGGGCAGGTGTGTGCGTGCCGGTCGCCGC
CCACCCGGGCCCGCCCACCCGCGCCTCTTGCCCGCAGATCTCCACGCGGCCGGAGGATCT
CGGGGAGACAGTCTGCTCCCTCAAGTTCGCCGACCGAGTGGGTCAAGTGGAGCTGGGGCC
AGCCCGGCGCCGCAGGGTCCCGUGCTCCTCCGGGACGCCTTCTTCCCTCAGCACCGACAL
TCCGCTCACCGGGACCCCCTGCACCCCTACGCCGTCCCCTGGCAGTCCTCCATGCCCCAG
TCCCGACAACGGCTCGGGCTCGGCTCTCGCGCCCGCAGAGGGCCTGCCCCTCTAGTCCTG
GGTCGCGGCCCTGCCCATGGGGTCTCAGGCCAGGTCTICTGCTGGCAGAGGCGGTAGTAAA
GTCCCTGTACCCCGTCTCCCAGGGCACAAGCTCCCTAGCCTCTTTGGATCCATTGCCCCT
GAGCTCCCAGAGTCACCCCTCCACCTCCGCAGCCAGTGAA

[SEQ ID NO: 118] - KIFC2

TTCACTGGCTGCGGAGGTGGAGGGGTGACTCTGGGAGCTCAGGGGCAATGGATCCAAAGA
GGCTAGGGAGCTTGTGCCCTGGGAGACGGGGTACAGGGACTTTACTACCGCCTCTGCCAG
CAGAGACCTGGCCTGAGACCCCATGGGCAGGGCCGCGACCCAGGACTAGAGGGGCAGGCC
CTCTGCGGGCGCGAGAGCCGAGCCCGAGCCGTTGTCGGGACTGGGGCATGGAGGACTGCC
AGGGGACGGCGTAGGGGTGCAGGGGGTCCCGGTGAGCGGAGTGTCGGTGCTGAGGGAAGA
AGGCGTCCCGGAGGAGCGCGGGACCCTGLGGLECCEEECTGGCCCCAGCTCCACTTGACC
CACTCGGTICGGCGAACTTGAGGGAGCAGACTGTCTCCCCGAGATCCTCCGGCCGCGTGGA
GATCTGCGGGCAAGAGGCGCGGGTGGGCEGGCCCGGETGEGCGGCGACCGGCACGCACALC
ACCTGCCCCGCCCCGGELCGECCCACCTGCAGCAGCAGCACCGCGETGGETGCCTGGGCCCAGL
GCCGGCTGCAGCAGTCGCGTGAGCTGCGAGTCGCGGAAGGGCACGTGCGGCCGGTGGGLC
CGCAGTGCGGCCATCACGCCTCCTAGCGCCAGCAGCGAGCGGTTTATGGTCTGGGCCTCC
CGCAGGCGCCGGGCGCCGTCTGGGTCTCCCCGCGGCEGGCCGGCCGCCCCTGCCTTCCGT
GCGCGTTCGGATCCCGCCAGGTCCACCAGGTGCAGCGTGCCTAGAGGGGCGAGCGAGCCC
GACATGGGGGAAGGCCGGEGCCTCGGGETGCTICTGGAGACTCCGCAGGGCTCAGGCACCGGC
CGTGGTACCTGCGGTGCCTGGAGCGCGCGGTGGAGACGCCGCGCGCAGCGTCAGCGTGAC
CAGGGCATGCGAGCGGGAGCTGCGCTGGTTCATGGCGGETGGCGECEGTGGLCCCGGTTGCT
CCTCCCCAGTTTCAGCATCTGGAAGGCGGGGCGAAGGGCTGGTCAGGTGCAGGGTCCCCG
CCCCCAAGTGGAAGCACGGGGCGGGGTCTCGGAGAGCGGTGCAGCCCTACCTGGTGCAAT
GTCTCCAGGTTGGGCACGTCCCAGTGGGTGAGGCCAGCCACCTGGATCCCGCCCTGGCCT
TCTGGGCCCTGCCTCACGGCCAGGCGCTCGGGAGGCCCTGGAGCAAGGAGGTCCCTGGTG
AGAAAGGGGAAGGTCITGGTTCCAGAATTCTCTGGAAATCCGGAAGGGCCCTGGGCCAGG
GGTGGGGAGAAGGCCTCCCTGGTGGAGTAGCCCACCTGAC

[SEQ ID NO: 120] - KIFC2



U.S. Patent Oct. 1, 2013 Sheet 32 of 67 US 8,546,078 B2

FIG 2B

AACACGTGTAGGTTGTTGGAATTACATTAACGAATGAATGAGCAAAACCTTCTARAACCAC
CGACCAATGAAACCCCGATACAGAAAATCGCTGTCATGAGTAAGTTAGCACTCCTGAAGA
GTTTGAATACTGAACTGGCCAGAGTCTGCGCGCCGACGCCCCCCAGGTGGCCGGAGTGAC
CCGGAGCAGGCGTGGCTGTCTCTCAGACCCGCGCGTTGGGCCCGAACAGTTTGTCCCCAC
GCAGCTCCCATATAAGGCGGGCCCCTCCCCTGCCCCAGCCAGCTAGGTCGCCGCGLCTGGC
TCCCTGGCGGCTTCTCAAACCAACCCGCCGCTACTGCGCATGCTTGGCAAGCTCGCCCGC
TCCTTAATATCCTGCTCCGGCTGTTCCTGCCACCCGTTGGTCARATTCGCACCCAGCTCT
GCTCCAGACAGAGGGAAAACCCAGTGATTTCCGGGCTCTAGAAACAAAGGGAGGCTATGA
TTCCCTGCTGGCCCTAGGGGTCCAGGGAAGGTTATGGAAAGATAATTCTTTGTGTAAGCG
GGTTGCGTAC

[SEQ ID NO: 121] - c200rf23

GTACGCAACCCGCTTACACAAAGAATTATCTTTCCATAACCTTCCCTGGACCCCTAGGGC
CAGCAGGGAATCATAGCCTCCCTTTGTTTCTAGAGCCCGGAAATCACTGGGTTTTCCCTC
TGTCTGGAGCAGAGCTGGGTGCGAATTTGACCAACGGGTGGCAGGAACAGCCGGAGCAGG
ATATTAAGGAGCGGGCGAGCTTGCCAAGCATGCGCAGTAGCGGCGGGTTGGTTTGAGAAG
CCGCCAGGGAGCCAGCGCGGCGACCTAGCTGGCTGGGGCAGGGGAGGGGCCCGCCTTATA
TGGGAGCTGCGTGGGGACARACTGTTCGGGCCCAACGCGCGGGTCTGAGAGACAGCCACG
CCTGCTCCGGGTCACTCCGGCCACCTGGGGGGCGTCGGCGCGCAGACTCTGGCCAGTTCA
GTATTCAAACTCTTCAGGAGTGCTAACTTACTCATGACAGCGATTTTCTGTATCGGGGTT
TCATTGGTCGGTGGTTTAGAAGGTTTTGCTCATTCATTCGTTAATGTAATTCCAACAACC
TACACGTGTT

[SEQ ID NO: 122] - c20o0rf23

CAGCCGAGGGGCGCGCCTGGCTGATGTGTGGTTGAATGGAGAGCGGCCCAACCCTCCTCC
TTCCTCCTCTTCTTCTCCCCGCCCTGACACCCGGGCCTCAAACTTCAACCAAAGCCCGTG
CCCTTTTCAATTTACCCCCCTCGATCAAAATGAGCCATTCTTGTCTGTCCTCCGCGGLCGG
CCCATTGTCTGGCGTGATAGGTTITGCAGATTTGACAGCTGGGCGCACGCAGATTTGATTC
AAACTCGGTCTCCCCGAGAGATGAACTTGGACATCAGCAAAGATCCCGAGCACTGCCGGC
TGGCTCCTAGACCGGTCTCCCGACCCAGTGTAGACTTCGGTGCCCCGGGCGCCCCCCGGL
GTGCGGGAAGGGGAGCGTGTGTCAGGCGTGGGGGGCGGGGEGGTGAGCAGCACGACTGGGA
ACCAGCGGTCCCAGGGGTTGGGGCGAAGGGCTGTGTACATGTTAGGCTTTTTTTGTTGTT
GTTAATTTACTCTCGAARACAGCCAAAATGGAGGTCAGCTTATAAATTTTCTARAGCCAGG
TCTGGCCGGG

[SEQ ID NO: 123] - GFRAl

CCCGGCCAGACCTGGCTTTAGAAAATTTATAAGCTGACCTCCATTTTGGCTGTTTCGAGA
GTAAATTAACAACAACAAARAARAGCCTAACATGTACACAGCCCTTCGCCCCAACCCCTGG
GACCGCTGGTTCCCAGTCGTGCTGCTCACCCCCCGCCCCCCACGCCTGACACACGCTCCC
CTTCCCGCACGCCGGGGGGCGCCCGGGGCACCGAAGTCTACACTGGGTCGGGAGACCGGT
CTAGGAGCCAGCCGGCAGTGCTCGGGATCTTTGCTGATGTCCAAGTTCATCTCTCGGGGA
GACCGAGTTTGAATCAAATCTGCGTGCGCCCAGCTGTCAAATCTGCAAACCTATCACGCC
AGACAATGGGCCGCCGCGGAGGACAGACAAGAATGGCTCATTTTGATCGAGGGGGGTAAA
TTGAAAAGGGCACGGGCTTTGGTTGAAGTTITGAGGCCCGGGTGTCAGGGCGGGGAGAAGA
AGAGGAGGAAGGAGGAGGGTTGGGCCGCTCTCCATTCAACCACACATCAGCCAGGCGCGC
CCCTCGGCTG

[SEQ ID NO: 1241 - GFRAlL
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AGAAACTGAGGTCGGAGTGGGGGCGTGACCAGGCCAGCCTAAGGCCGCTGCACTAATGAG
AAGCTGAGCTCTCAGATTTTTGCCTCCCTGTCCCTGCCAAGTCGCTGTTTCCTGGGACAA
GAGGGAGCCTCACTGAAACGAACTCCGGTCTCAGGGGACAGAATCCTGARACCCTGGCTC
TGGGGTCCGGGGCAGGGGTGCGCTGCCTCAGGACAGACGGTGAAACTGAGGTCCAGAGCC
GGACATCCACCGCCTGCGGAGGGAACGAGAACGCGGCGCGTCCTGCCTTGCGGGCCGAGC
GGCGCCAGAGCCGCCTCCTCCCGCCCLCCCGCGCTAGATCCCCCCGCCCCGTCTTTGCCCT
CGCGACGCCGCCACCTCCGGAACAAGCCATGGTGGCGGCGACGGTGGCAGCGGCGTGGLT
GCTCCTGTGGGCTGCGGCCTGCGCGCAGCAGGAGCAGGACTTCTACGACTTCAAGGCGGT
CAACATCCGGGGCAAACTGGTGTCGCTGGAGAAGTACCGCGGATCGGTGAGTGCGLCGGGG
TCTGGCGGCGCCGCTGGGCCCGGCCTCGCCCTGGCGGEGEGCCTGCTGGGGACGCCCCGCAG
CCCGGTCCCCCGLCGLCEGTGTGGCTCCGAGGACGCTCCAGCCGCGCGGCCGECCAAACCCCG
GCCCCCGCCLCCGCTCGGCCGTGACCTCTGGCGCGGCGCCCCCATCCCGCGLCCGGLCCGG
CCCGGCCCGLCGGCTACGTGGCACGGCCTTGGCGCGGAGGAACCCGAAGCGCTCGCAGTCG
GCGCCCACTTCGCTACCGGCACCTTTGGGCAGCGGGGTCCAGACCTTCGCCGGGAGGCCG
GGCACCACTGCCCAGCCTTTGCCATTCACGGGTGAAAARAGTAACCGTAGCATCGTGCGG
CCTTTCCCTCTCCCGTCCTCATTTTCTGCATCTGGAACGGGGAGTIGGCTGATTCGGAGTC
CAGTGAAGAACACTGTGGAGATCAATGTGCAGGGCAGAGAGAGAGTTATTTCAGATGCAC
GGAGACCTCACACGGATCATCCCTGGGAGA

[SEQ ID NO: 1251 - GPX7

TCTCCCAGGGATGATCCGTGTGAGGTCTCCGTGCATCTGAAATAACTCTCTCTCTGCCCT
GCACATTGATCTCCACAGTGTITCTTCACTGGACTCCGAATCAGCCACTCCCCGTTCCAGA
TGCAGAAAATGAGGACGGGAGAGGGAAAGGCCGCACGATGCTACGGTTACTTTTTTCACC
CGTGAATGGCAAAGGCTGGGCAGTGGTGCCCGGCCTCCCGGCGAAGGTCTGGACCCCGCT
GCCCAAAGGTGCCGGTAGCGAAGTGGGCGCCGACTGCGAGCGCTTCGGGTTCCTCCGCGC
CAAGGCCGTGCCACGTAGCCGCGEGGCLCGGGCCGGEGCCEGGECGCGEGATGGGEGGCGECGCE
CCAGAGGTCACGGCCGAGCGGGGECEGEGEGECCEEEGETTTGGCGEGCCGCGCGGCTGGAGCET
CCTCGGAGCCACACCGCGCGGGEGEGACCEGEGCTGCGGEGEGCGTCCCCAGCAGGCCCCGCCAG
GGCGAGGCCGGGCCCAGCGGCGECCGCCAGACCCCGCGCACTCACCGATCCGCGGTACTTC
TCCAGCGACACCAGTTTGCCCCGGATGTTGACCGCCTTGAAGTCGTAGAAGTCCTGCTCC
TGCTGCGCGCAGGCCGCAGCCCACAGGAGCAGCCACGCCGCTGCCACCGTCGCCGCCALCC
ATGGCTTGTTCCGGAGGTGGCGGCGTCGCGAGGGCAAAGACGGGGCGEGGGGGGATCTAGCG
CGGGGGEGCGEEGAGGAGGCGGLTCTGGCGCCGCTCGGCCCGCAAGGCAGGACGCGCCGLGET
TCTCGTTCCCTCCGCAGGCGGTGGATGTCCGGCTCTGGACCTCAGTTTCACCGTCTGTCC
TGAGGCAGCGCACCCCTGCCCCGGACCCCAGAGCCAGGGTTTCAGGATTCTGTCCCCTGA
GACCGGAGTTCGTTTCAGTGAGGCTCCCTCTTGTCCCAGGAAACAGCGACTTGGCAGGGA
CAGGGAGGCARAAAATCTGAGAGCTCAGCTTCTCATTAGTGCAGCGGCCTTAGGCTGGCCT
GGTCACGCCCCCACTCCGACCTCAGTTTCT

[SEQ ID NO: 126] - GPX7

TTCTCTTACGATCTGGCTTTACTCTCACGCGCACAGCCGAGTCCCTGGGGACCCAGCAGA
GGTCCGAAGCGGAGCGGGGCGEGEGLCEEEGCTACGGAAGCTGGCGAGGCCGAGCCCCTCCT
AGTGCTTCCGGACCTTGCTCCCTGAACACTCGGAGGTGGCGGTGGATCTTACTCCTTCCA
GCCAGTGAGGATCCAGCAACCTGCTCCGTGCCTCCCGCGCCTGTTGGTTGGAAGTGACGA
CCTTGAAGATCGGCCGGTTGGAAGTGACGACCTTGAAGATCGGCGGGCGCAGCGGGGCCG
AGGGGGCGGGTCTGGCGCTAGGTCCAGCCCCTGCGTGCCGGGAACCCCAGAGGAGGTCGC
AGTTCAGCCCAGCTGAGGCCTGTCTGCAGAATCGACACCAACCAGCATCATGTCCATGAC
ACTGGGGTACTGGGACATCCGCGGGGTGAGTGAGGGTCCGCTGCACTGTGGGACCGGGCG
CGTGGGCGGGAAGTGCCGAGCGGCTGGGGACCGGCTCTAGGGACGGTTCCCTCCTTAGGG
CTATCTCTCA

[SEQ ID NO: 127] - GSTM4
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TGAGAGATAGCCCTAAGGAGGGAACCGTCCCTAGAGCCGGTCCCCAGCCGCTCGGCACTT
CCCGCCCACGCGCCCGGTCCCACAGTGCAGCGGACCCTCACTCACCCCGCGGATGTCCCA
GTACCCCAGTGTICATGGACATGATGCTGGTTGGTGTCGATTCTGCAGACAGGCCTCAGCT
GGGCTGAACTGCGACCTCCTCTGGGGTTCCCGGCACGCAGGGGLCTGGACCTAGCGCCAGA
CCCGCCCCCTCGGCCCCGCTGCGCCCGCCGATCTTCAAGGTCGTCACTTCCAACCGGCCG
ATCTTCAAGGTCGTCACTTCCAACCAACAGGCGCGGGAGGCACGGAGCAGGTTGCTGGAT
CCTCACTGGCTGGAAGGAGTAAGATCCACCGCCACCTCCGAGTGTTCAGGGAGCAAGGTC
CGGAAGCACTAGGAGGGGCTCGGCCTCGCCAGCTTCCGTAGCCCCGCCCCGCCCCGCTCC
GCTTCGGACCTCTGCTGGGTCCCCAGGGACTCGGCTGTGCGCGTGAGAGTAAAGCCAGAT
CGTAAGAGAA

[SEQ ID NO: 128] - GSTM4

TCTTGAATTGGGGGCGGAGGTAAAAAAARAARRAAAAAGTCCTCACTGTGGGAAGCTATAAR
AAGCARAGAGGACTGGGGAGAGAGCAGAGAGAGAGAAAGCGGGAGCCCGCGGCGAGCGTA
GCGCAAGTCCGCTCCCTAGGCATCGCTGCGCTGGCAGCGATTCGCTGTCTCTTGTGAGTC
AGGGGACAACGCTTCGGGGCAACTGTGAGTGCGCGTGTGGGGGACCTCGATTCTCTITCAG
ATCTCGAGGATTCGGTCCGGGGACGTCTCCTGATCCCCTACTAAAGCGCCTGCTAACTTT
GAAAAGGAGCACTGTGTICCTGCAAAGTTTGACACATAAAGGATAGGARAAGAGAGGAGAG
AAAAGCAACTGAGTTGAAGGAGAAGGAGCTGATGCGGGCCTCCTGATCAATTAAGAGGAG
AGTTAAACCGCCGAGATCCCGGCGGGACCAAGGAGGTGCGGGGCAAGAAGGAACGGAAGC
GGTGCGATCCACAGGGCTGGGTTTTCTTGCACCTTGGGTCACGCCTCCTTGGCGAGAAAG
CGCCTCGCAT

[SEQ ID NO: 12%9] - DKK2

ATGCGAGGCGCTTTCTCGCCAAGGAGGCGTGACCCAAGGTGCAAGAAAACCCAGCCCTGT
GGATCGCACCGCTTCCGTTCCTTCTTGCCCCGCACCTCCTTGGTCCCGCCGGGATCTCGG
CGGTTTAACTCTCCTCTTAATTGATCAGGAGGCCCGCATCAGCTCCTTCTCCTTCAACTC
AGTTGCTTTTICTCTCCTCTCTTTTCCTATCCTTTATGTGTCAAACTTTGCAGGACACAGT
GCTCCTTTTCAAAGTTAGCAGGCGCTTTAGTAGGGGATCAGGAGACGTCCCCGGACCGAA
TCCTCGAGATCTGAAGAGAATCGAGGTCCCCCACACGCGCACTCACAGTTGCCCCGAAGC
GTTGTCCCCTGACTCACAAGAGACAGCGAATCGCTGCCAGCGCAGCGATGCCTAGGGAGC
GGACTTGCGCTACGCTCGCCGCGGGCTCCCGCTTTCTCTCTCTCTGCTCTCTCCCCAGTC
CICTTTGCTTTTTATAGCTTCCCACAGTGAGGACTTTITTTITTTTTTITTTACCTCCGCCCC
CAATTCAAGA

[SEQ ID NO: 130] - DKK2

CGATTGGCTGCAAGGGTCTCGGCTTGGCCGCGGATTGGTCACACCCGAGGGCTTGARAAGG
TGGCTGGGAGCGCCGGACACCTCAGACGGACGGTGGCCAGGGATCAGGCAGCGGCTCAGS
CGACCCTGAGTGTGCCCCCACCCCGCCATGGCCCGGCTGCTGCAGGCGTCCTGCCTGCTT
TCCCTGCTCCTGGCCGGCTTCGTCTCGCAGAGCCGGGGACAAGAGAAGTCGAAGGTGAGT
GAGCCTCCGGGCCGGGEGGCCEGGEGAGAAAAARACCTAGCCCCTCGGTGTCCAGCGCTCAGTG
CAATGCACCCCITTTCCCAGGCTCCCCGCCAGATGGGCAATCCCCAGGTGCGAGAGACCT
CCTGAACCCCTTTTGCCGCCCCCTCCGCCGCCGGGACCCCGCCCCCGACCGTCGTCGTCT
CGTAGTTCCATCTGTTGGAGAGCCGAGACCTGGTGCTTCAGGCGGGCAGAATGACTAAGG
GAGGAAGGTCTCTCTCCCCGAGCTCGCACTTTCTCCCCACTGCCACCTCGAGGGTCGCCT
TGCTACATCT

[SEQ ID NO: 1311 - GPX3
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AGATGTAGCAAGGCGACCCTCGAGGTGGCAGTGGGGAGAAAGTGCGAGCTCGGGGAGAGA
GACCTTCCTCCCTTAGTCATTCTGCCCGCCTGAAGCACCAGGTCTCGGCTCTCCAACAGA
TGGAACTACGAGACGACGACGGTCGGGGGCGEGGTCCCGGCGGCGGAGGGGGCGGCARAAA
GGGGTTCAGGAGGTCTCTCGCACCTGGGGATTGCCCATCTGGCGGGGAGCCTGGGAAAAG
GGGTGCATTGCACTGAGCGCTGGACACCGAGGGGCTAGGTTTTTTCTCCCGGCCCCCGGL
CCGGAGGCTCACTCACCTITCGACTTICTCTTGTCCCCGGCTCTGCGAGACGAAGCCGGCCA
GGAGCAGGGAAAGCAGGCAGGACGCCTGCAGCAGCCGGGELCCATGGLEGEEETGGGEGGCACA
CTCAGGGTCGCCTGAGCCGCTGCCTGATCCCTGGCCACCGTCCGTCTGAGGTGTCCGGCE
CTCCCAGCCACCTTTCAAGCCCTCGGGTGTGACCAATCCGCGGCCAAGCCGAGACCCTTG
CAGCCAATCG

[SEQ ID NO: 132] - GPX3

AGGGGAACTGGTATCTCCACAGTAATTACTAGAGCAGCTCTGGGGAACGGAGGGTTGGCT
AAGGAAGAAAAGCTCCCCCAACCCTTGGGGCGAGGGAGCGTTCTCTCAATGGAGCCCCCL
CAACTCCCCTCCACCCCCCACCAGTICTTCCAGGAAAGAGGAATACCCTACCCGGCAGGGC
TGCGAAGGAAGGGGAAATCCAACCAGAGCGAAAGTCGCACGCGGACAGCTCTGCCAGCCC
TTGGAGGCATCCGGCGGTCACCCACGGGACAAAGCGCGGCTGCGGGAGCGCGLCGCGGGEL
ATTCCGGACCCGCGTCGAGCTCCGCTCTAGAGGGGGCGGCGGGCGGCGACAAGCCGGAGA
GAGGAAGGGCCAAGGAGCACGGCCCTCCTGTCGGCACCATCAGCGGGAGAGTGGCGAGCG
GACGCCTAGACGGAGGGGCCCTACTCAGACCCCATCGAGCCAGTTCCCAAGCTTTTCCCT
CCGACCTGCTCCCTCCCGGGGECGCGTGAGGGTGCGGGTCGGEGGTGAACCTGGTGTTGGE
GAAAGTGATT

[SEQ ID NO: 133] - RASSES

AATCACTTTCCCCAACACCAGGTTCACCCCCGACCCGCACCCTCACGCGCCCCGGGAGGG
AGCAGGTCGGAGGGAAAAGCTTGGGAACTGGCTCGATGGGGTCTGAGTAGGGCCCCTCCG
TCTAGGCGTCCGCTCGCCACTCTCCCGCTGATGGTGCCGACAGGAGGGCCGTGCTCCTTG
GCCCTTCCTCTCTCCGGCTTGTCGCCGCCCGCCGCCCCCTCTAGAGCGGAGCTCGACGCG
GGTCCGGAATGCCCCGLGCGCGCTCCCGCAGCCGLGCTTTGTCCCETGGGETGACCGLCGE
ATGCCTCCAAGGGCTGGCAGAGCTGTCCGCGTGCGACTTITCGCTCTGGTTGGATTTCCCC
TTCCTTCGCAGCCCTGCCGGGTAGGGTATTCCTCTITTCCTGGAAGACTGGTGGGGGGTGG
AGGGGAGTTGGGGGGGCTCCATTGAGAGAACGCTCCCTCGCCCCAAGGGTTGGGGGAGCT
TTTCTTCCTTAGCCAACCCTCCGTTCCCCAGAGCTGCTCTAGTAATTACTGTGGAGATAC
CAGTTCCCCT

[SEQ ID NO: 134] - RASSFDS



U.S. Patent Oct. 1, 2013 Sheet 36 of 67 US 8,546,078 B2

FIG 2F

CGGGCAAAAATGGAGAGCAGGCAGAGGTCACATCCTICCTCCTCTTCCTCACGCTCCCGGG
CTGCGTGCCCACAGGGGCACAGCCCTGTGCGCGGTGCCACCGGGGGCCATCAGGCTGGGT
TAGAGGAAGGCCCGACCTCCGCGCAGCAAAGAAAACAAACACAGATGTGTTTGGCTGGGA
CCGGGAGGGAGAAAGTGGCCCCCTTCCCCCGCCCGCGCGCTCCCCCGGGCETGAGGCTCT
CCGGGCGGCGELCGEGEEECGECEEECGAGGCTGACAGTCCCCGGCGGCCCCTCCTCCCCCACGG
GGTGCGCGCCTGGCCCGGCCCAGCCCCCTCTCCGGGGTTTCCCCGGGTGCTCTCCTCGCT
TTCTCTTTGTICTCTGCTGTITCTTITCTCGGGCTCCCGGGTTCCCACCCGCCTGTGCTCTCC
CTCTCGGGCGTCCGGGCCGGTTCCCTTTAACTTTCTTCTTITCCCGGGGTGAAAACTTTGC
TCGGAGCTGGCGGCAGCTCGCGGACGTTATTGGCCGGCGCCCCGCCCGGCGGLCCCGLLT
CCCGCCCCCGCGCTCCCCTCCGCCCCTCACTCCCAGCGCGAGTGGCGGCGGCGGCGGAGE
CTTCGGGGGCGAGCGCGCGTGTGTGTGAGTGCGCGCCGGCCAGCGTGAGTGTGTGTGCGE
CCCGGGCGCGEGGCAGGGCAGCACTCCGAGCTCGGCGGGAGCGGCGEGGAGCCGGGCGGCCE
CGTAGTCACTCGGGCGAGAGAGGCGGCGGLGEGGCCGGGACCGGEGLCTGGEGCTGGGGCA
GCGGCGGCCGCGCCGGGCATGGAGCTGGCAAGCCCGCGCTGAGGCGGGACGCGCCTGCTA
GCAGCGAGCGAGAGGCTCTCCGGCGACCGGCGCGCGEGGCTCCCCGGAGGGGCCAGGCAAA
CTTTTCTTTCTCTTTTGCCCCCTCCAGAGGTARAGTCCCGAACGCGGACTTTCCGGCGGG
GACGCGATCGGGGGGCATCTGAGAGGGACCCCGGGCTGCGAGACGAAGGGGCGCGGGCCG
TGCAGAGTCGGGGTCCCCCAGCTCTCCTGCGCCCGARAACTTGGGGTGCGAGGGGGGCTGG
TCGCGGACGGGGAGACCGGCTCAGGCATGCCCCTCGGGCGGCGTGGGEGEGECEGCEETGGCE
GGGAAGCAGAGCGTTCTCCCGCCGGGCGGEGAAGAAGGGGCGCGAGCGGTGCGGACTTGG
AGGGCCCCGGCTTCGCCGCCCGCGGGACTTTGGGGGAGAGAGGCGGGCAGTCGGCTGCGE
GGTGGGTGCCCAGGAAGCCGGGCGTTCTCCCGCATCTCCGCTCGCCACCCCGCCGAGAGE
TGGAGGGCGCGGGGCGGGCTGGCTGAGCGCAGCTCCCTTCTCTCCGCAGGCGCCTTCTGE
GGCAGGCGGACAGATCCTCGGCGCGGCAGGGCCGGGGCAAGCTGGACGCAGCATGATGCG
CGCAGTGTGGGAGGCGCTGGCGGCGLTGGCGGCGGTGGCGTGCCTGGTGGGCGCGGTGCG
CGGCGGGCCCGGGCTCAGCATGTTCGCGGGCCAGGCGGCGCAGCCCGATCCCTGCTCGGA
CGAGAACGGCCACCCGCGCCGCTGCATCCCGGACTTTGTCAATGCGGCCTTCGGCAAGGA
CGTGCGCGTGTCCAGCACCTGCGGCCGGCCCCCGGCGCGCTACTGCGTGGTGAGCGAGCG
CGGCGAGGAGCGGCTGCGCTCGTGCCACCTCTGCAACGCGTCCGACCCCAAGAAGGCGCA
CCCGCCCGCCTTCCTCACCGACCTCAACAACCCGCACAACCTGACGTGCTGGCAGTCCGA
GAACTACCTGCAGTTCCCGCACAACGTCACGCTCACACTGTCCCTCGGCAAGAAGTTCGA
AGTGACCTACGTGAGCCTGCAGTTCTGCTCGCCGCGGCCCGAGTCCATGGCCATCTACAA
GTCCATGGACTACGGGCGCACGTGGGTGCCCTTCCAGTITCTACTCCACGCAGTGCCGCAA
GATGTACAACCGGCCGCACCGCGCGCCCATCACCAAGCAGAACGAGCAGGAGGCCGTGTG
CACCGACTCGCACACCGACATGCGCCCGCTCTCGGGCGGCCTCATCGCCTTCAGCACGCT
GGACGGGCGGCCCTCGGCGCACGACTTCGACAACTCGCCCGTGCTGCAGGACTGGGTCAC
GGCCACAGACATCCGCGTGGCCTTCAGCCGCCTGCACACGTTCGGCGACGAGAACGAGGA
CGACTCGGAGCTGGCGCGCGACTCGTACTTCTACGCGGTGTCCGACCTGCAGGTGGGCGG
CCGGTGCAAGTGCAACGGCCACGCGGCCCGCTGCGTGCGCGACCGCGACGACAGCCTGGT
GTGCGACTGCAGGCACAACACGGCCGGCCCGGAGTGCGACCGCTGCAAGCCCTTCCACTA
CGACCGGCCCTGGCAGCGCGCCACAGCCCGCGAAGCCAACGAGTGCGTGGGTGAGTGGGE
TGCGGCGGCGGAGCCGGCGGCEEGETGGGEGECCGCGGGCEGGAGCTGCTGGGCCTCGCAGCG
GCGAGTTCATAGGAGCGCGGGTCGAGGGAACGGCGGGAGGCGCGTTCGCCGATGCCCGGE
ACCCGGGAGGGCTCAGAGCAGGTCCACTCGCTCGCGTGGCGCTCGTGGTGGACGCCCGAA
TTTGCGCCCAGTGCTCTCTGCGAAGCCAAGAAGCAGCAGGAGAAATGTTCCCGGGAGGGG
GTTTGGCAGAACATTTGCAGATAGGTCTCCGCTAACCCTGGATCCAAACGCAAACATTCA
TTGCCTTCCCCCTCGTTGGGTTGGACGCTGGGATTCACCT

[SEQ ID NO: 135] - NTN1
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AGGTGAATCCCAGCGTCCAACCCAACGAGGGGGAAGGCAATGAATGTTTGCGTTTGGATC
CAGGGTTAGCGGAGACCTATCTGCAAATGTTCTGCCAAACCCCCTCCCGGGAACATTTCT
CCTGCTIGCTTICTTGGCTTCGCAGAGAGCACTGGGCGCAAATTCGGGCGTCCACCACGAGC
GCCACGCGAGCGAGTGGACCTGCTCTGAGCCCTCCCGGGTCCCGGGCATCGGCGAACGLG
CCTCCCGCCGTTCCCTCGACCCGCGCTCCTATGAACTCGCCGLCTGCGAGGCCCAGCAGCT
CCCGCCCGLGGCLCCACCCGLCGLCCEGCTCCGCCGCCGCACCCCACTCACCCACGCACTC
GTTGGCTTCGCGGGCTGTGGCGCGCTGCCAGGGCCGGTCGTAGTGGAAGGGCTTGCAGCG
GTCGCACTCCGGGCCGGCCGTGTTGTGCCTGCAGTCGCACACCAGGCTGTCGTCGCGGTC
GCGCACGCAGCGGGCCGCGTGGCCGTITGCACTTIGCACCGGCCGCCCACCTGCAGGTCGGA
CACCGCGTAGAAGTACGAGTCGCGCGCCAGCTCCGAGTCGTCCTCGTTCTCGTCGCCGAA
CGIGTGCAGGCGGCTGAAGGCCACGCGGATGTICTGTGGCCGTGACCCAGTCCTGCAGCAC
GGGCGAGTTGTCGAAGTCGTGCGCCGAGGGCCGCCCGTCCAGCGTGCTGAAGGCGATGAG
GCCGCCCGAGAGCGGGLCGCATGTCGGTGTGCGAGTCGGTGCACACGGCCTCCTGCTCGTT
CTGCTTIGGTGATGGGCGCGCGGTGCGGCCGGTTIGTACATCTTGCGGCACTGCGTGGAGTA
GAACTGGAAGGGCACCCACGTGCGCCCGTAGTCCATGGACTTGTAGATGGCCATGGACTC
GGGCCGCGGCGAGCAGAACTGCAGGCTCACGTAGGTCACTTCGAACTTCTTGCCGAGGGA
CAGTGTGAGCGTGACGTTGTGCGGGAACTGCAGGTAGTTCTCGGACTGCCAGCACGTCAG
GTTGTGCGGGTTGTTGAGGTCGGTGAGGAAGGCGGGCGGGTGCGCCTTCTTGGGGTCGGA
CGCGTTGCAGAGGTGGCACGAGCGCAGCCGCTCCTCGCCGCGCTCGCTCACCACGCAGTA
GCGCGLCLCGGGEGGLCCGGECCGCAGGTGCTGGACACGCGCACGTCCTTGCCGAAGGCCGCATT
GACAAAGTCCGGGATGCAGCGGCGCEGEETGGCCGTTCTCGTCCGAGCAGGGATCGGGCTG
CGCCGCCTGGCCCGCGAACATGCTGAGCCCGGGCCCGCCGCGCACCGCGCCCACCAGGCA
CGCCACCGCCGCCAGCGCCGCCAGCGCCTCCCACACTGCGCGCATCATGCTGCGTCCAGC
TTGCCCCGGCCCTGCCGCGCCGAGGATCTGTCCGCCTGCCGCAGAAGGCGCCTGCGGAGA
GAAGGGAGCTGCGCTCAGCCAGCCCGCCCCGCGCCCTCCAGCTCTCGGCGGGGTGGCGAG
CGGAGATGCGGGAGAACGCCCGGCTTCCTGGGCACCCACCCCGCAGCCGACTGCCCGCCT
CTCTCCCCCAAAGTCCCGCGGGCGGCGAAGCCGGGGCCCTCCAAGTCCGCACCGCTCGEG
CCCCTTICTTCCCCGCCCGGCGGGAGAACGCTCTGCTTCCCCGCCACCGCCGCCCCCACGC
CGCCCGAGGGGCATGCCTGAGCCGGTCTCCCCGTCCGCGACCAGCCCCCCTCGCACCCCA
AGTTTCGGGCGCAGGAGAGCTGGEGEGACCCCGACTCTGCACGGCCCGCGCCCCTTCGTCT
CGCAGCCCGGGGTCCCTCTCAGATGCCCCCCGATCGCGTCCCCGCCGGAAAGTCCGCGTT
CGGGACTTTACCTCTGGAGGGGGCAAAAGAGAAAGAARAGTTTGCCTGGCCCCTCCGGGG
AGCCCGCGCGCCGGTCGCCGGAGAGCCTCTCGCTCGCTGCTAGCAGGCGCGTCCCGCCTC
AGCGCGGGCTTGCCAGCTCCATGCCCGGCGCGGCCGCCGCTGCCCCAGCCCCAGCCCCGG
TCCCGGCCCCGCCGCCGCCTCTCTCGCCCGAGTGACTACGCGGCCGCCCGGCTCCCGCCG
CTCCCGCCGAGCTCGGAGTGCTGCCCTGCCCGCGCCCGGGGCGCACACACACTCACGCTG
GCCGGCGCGCACTCACACACACGCGCGCTCGCCCCCGAAGGCTCCGCCGCCGCCGCCALT
CGCGCTGGGAGTGAGGGGCGEGAGGGEEAGCELCGEEEGELEGEEEEECEEEELCCGLCEEELGEE
GCGCCGGCCAATAACGTCCGCGAGCTGCCGCCAGCTCCGAGCAAAGTTTTCACCCCGGGA
AAGAAGARAAGCTTAAAGGGAACCGGCCCGGACGCCCGAGAGGGAGAGCACAGGCGGGTGGG
AACCCGGGAGCCCGAGAAAGAACAGCAGAGACAAAGAGAAAGCGAGGAGAGCACCCGGGG
AANCCCCGGAGAGGGGGCTGGGCCGGEGCCAGGCGCGCACCCCETGGGEGGAGGAGGGGCCE
CCGGGGACTGTCAGCCTCGCCCGCGCCCCGCGCCGCCCGGAGAGCCTCACGCCCGGGGGA
GCGCGCGGGCGGGEGGAAGGGGGCCACTTTICTCCCTCCCGGTCCCAGCCAAACACATCTGT
GTTTGITTTCTTTGCTGCGCGGAGGTCGGGCCTITCCTCTAACCCAGCCTGATGGCCCCCG
GTGGCACCGCGCACAGGGCTGTGCCCCTGTGGGCACGCAGCCCGGGAGCGTGAGGAAGAG
GAGGAGGATGTGACCTCTGCCTGCTCTCCATTITTGCCCG

[SEQ ID NO: 136] - NTN1
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GCAGTCCTGTGTGACTGGTGAGACTCTTGTAGGGGCGTTTCTACAACGACGARACCCTTC
CTAGGCACTCACTCCAACAGAATAACAAGCCCATTTTATTAGTATTTCGTTTTCCATGTA
AAGTTCTGCTCATACGAATATATTTATAATTCTGATTTTTTTACGGCATTGGGGAGCACA
CCGACAGGCTGCTGAACGGTGGCTGGAGATTCGAGGGAAAACGAAGTTCGCCGAGGCGGC
CTCGGGCGGGCAGGTCCCGGGCTCCATCACAGGGCACACGCGGCTACCAGGGACGCAGCC
CCCCAACACACACACACACACACACACACACACACACACACACACACACACCCTCTCCCA
CTCATGCCTGGCAACCCAGCAGAAACTTCGGACTGGGGCAAAACAAGCCCGGGCCCCGGL
GGCACGCGGGGCTAGGCGCGTTCCCGCCAGTACCTGGTCGCGAGGCCGCTCGCGGGGTGC
CCTGCGTGCCCCCCACTCCCGCAGCCCGCGCCCTGCTCGCTCACTGTGGGGGCGCAGCGG
CCAGGCTTCTCTGTTITGTTGTTTAAAGARAATCCTAGGGCGGGCGAGCGGCGGCATCTAGG
GGAGGGGGCGCAGCCAGAATTCCCTTCCAGCAAGCGCGTGAGGGGCATTCTCAACGCAAA
ACCAGACCCAGAAAGTAGTGACCAGCCCTCCTCGGATTACCCTTCATTGGCTCCTCCCTT
GCTCCCCCCACCCTCCAGATTTGCATAAAAARAGGCCAAGARAAACTCTGGCTGTGCCCCAG
CAACGGCTCATTCTGCTCCCCCGGGTCGGAGCCCCCCGGAGCTGCGCGCGGGCTTGCAGC
GCCTCGCCCGCGCTGTCCTCCCGGTGTCCCGCTTCTCCGCGCCCCAGCCGCCGGCTGCCA
GCTTTTCGGGGCCCCGAGTCGCACCCAGCGAAGAGAGCGGGCCCGGGACAAGCTCGAACT
CCGGCCGCCTCGCCCTTCCCCGGCTCCGCTCCCTCTGCCCCCTCGGGGETCGCGCGCCCAC
GATGCTGCAGGGCCCTGGCTCGCTGCTGCTGCTCTTCCTCGCCTCGCACTGCTGCCTGGG
CTCGGCGCGCGGGCTCTTCCTCTTTGGCCAGCCCGACTTCTCCTACAAGCGCAGCAATTG
CAAGCCCATCCCTGCCAACCTGCAGCTGTGCCACGGCATCGAATACCAGAACATGCGGCT
GCCCAACCTGCTGGGCCACGAGACCATGAAGGAGGTGCTGGAGCAGGCCGGCGCTTGGAT
CCCGCTGGTCATGAAGCAGTGCCACCCGGACACCAAGAAG

[SEQ ID NO: 137] - SFRPZ

CTTCTTGGTIGTCCGGGTGGCACTGCTTCATGACCAGCGGGATCCAAGCGCCGGCCTGCTC
CAGCACCTCCTTCATGGTCTCGTGGCCCAGCAGGTTGGGCAGCCGCATGTITCTGGTATTC
GATGCCGTGGCACAGCTGCAGGTTGGCAGGGATGGGCTTGCAATTGCTGCGCTTGTAGGA
GAAGTCGGGCTGGCCAAAGAGGAAGAGCCCGCGCGCCGAGCCCAGGCAGCAGTGCGAGGC
GAGGAAGAGCAGCAGCAGCGAGCCAGGGCCCTGCAGCATCGTGGGCGCGCGACCCCGAGG
GGGCAGAGGGAGCGGAGCCGGGGAAGGGCGAGGCGGCCGGAGTTCGAGCTTGTCCCGGGT
CCGCTCTCTTCGCTGGGTGCGACTCGGGGCCCCGAAAAGCTGGCAGCCGGCGGCTGGGEEL
GCGGAGAAGCGGGACACCGGGAGGACAGCGCGGGCGAGGCGCTGCAAGCCCGCGCGCAGC
TCCGGGGGGCTCCGACCCGGEGGAGCAGAATGAGCCGTTGCTGGGGCACAGCCAGAGTTT
TCTTGGCCTTTTTTATGCAAATCTGGAGGGTGGGGGGAGCAAGGGAGGAGCCAATGAAGG
GTAATCCGAGGAGGGCTGGTCACTACTTTCTGGGTCTGGTTTTGCGTTGAGAATGCCCCT
CACGCGCTTGCTGGAAGGGAATTCTGGCTGCGCCCCCTCCCCTAGATGCCGLCGLCTCGCC
CGCCCTAGGATTTCTTTAAACAACAAACAGAGAAGCCTGGCCGCTGCGCCCCCACAGTGA
GCGAGCAGGGCGCGGGCTGCGGGAGTGGGGGEGCACGCAGGGCACCCCGCGAGCGGLCTCG
CGACCAGGTACTGGCGGGAACGCGCCTAGCCCCGLCGTGCCGCCGGEGCCCGGGCTTGTTT
TGCCCCAGTCCGAAGTTTCTGCTGGGTTGCCAGGCATGAGTGGGAGAGGGTGTGTGTGTG
ITGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTGGGGGGCTGCGTCCCTGGTAGCCG
CGTGTGCCCTGTGATGGAGCCCGGGACCTGCCCGCCCGAGGCCGCCTCGGCGAACTTCGT
TTTCCCTCGAATCTCCAGCCACCGTTCAGCAGCCTGTCGGTGTGCTCCCCAATGCCGTAA
AAARAATCAGAATTATAAATATATTCGTATGAGCAGAACTTTACATGGAAAACGAAATACT
AATAAAATGGGCTTGTITATTCTGTTGGAGTGAGTGCCTAGGAAGGGTTTCGTCGTTGTAG
AANCGCCCCTACAAGAGTCTCACCAGTCACACAGGACTGC

[SEQ ID NO: 138] - SFRP2
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GCTGCCTTTIGTTCTTTGACTACTCAGCCAATTCAGGTCTGAGCTGTTCTTCGACGCCGCC
CTAGATGCGATGATGAAGGTCAGGTGCCCGCATCCCACCCACCGTCCCCTCGCAGGGGCL
CTAGGACCCACCCAGATCCCGCCTGTCTCTCTCCCCGCGGCAGGTTCCGCTGCATCGTGC
ACCCTTTCCGCGAGAAGCTGACCCTGCGGAAGGCGCTCGTCACCATCGCCGTCATCTGGG
CCCTGGCGCTGCTCATCATGTGTCCCTCGGCCGTCACGCTGACCGTCACCCGTGAGGAGC
ACCACTTCATGGTGGACGCCCGCAACCGCTCCTACCCGCTCTACTCCTGCTGGGAGGCCT
GGCCCGAGAAGGGCATGCGCAGGGTCTACACCACTGTGCTCTTCTCGCACATCTACCTGG
CGCCGCTGGCGCTCATCGTGGTCATGTACGCCCGCATCGCGCGCAAGCTCTGCCAGGLCC
CGGGCCCGGCCCCCGGGGEGCGAGGAGGCTGCGGACCCGCGAGCATCGCGGCGCAGAGCGL
GCGTGGTGCACATGCTGGTCATGGTGGCGCTIGTTCTTCACGCTGTCCTGGCTGCCGCTCT
GGGCGCTGCTGCTGCTCATCGACTACGGGCAGCTCAGCGCGCCGCAGCTGCACCTGGTCA
CCGTCTACGCCTTCCCCTTCGCGCACTGGCTGGCCTTCTTCAACAGCAGCGCCAACCCCA
TCATCTACGGCTACTTCAACGAGAACTTCCGCCGCGGCTTCCAGGCCGCCTTCCGLGLCC
GCCTCTGCCCGCGCCCGTCGGGGAGCCACAAGGAGGCCTACTCCGAGCGGCCCGGLGGGT
TTCTGCACAGGCGGGTCTTCGTGGTGGTGCGGCCCAGCGACTCCGGGCTGCCCTCTGAGT
CGGGCCCTAGCAGTGGGGCCCCCAGGCCCGGCCGCCTCCCGCTGCGGAATGGGCGGGT GG
CTCACCACGGCTTIGCCCAGGGAAGGGCCTGGCTGCTCCCACCTGCCCCTCACCATTCCAG
CCTGGGATATCTGA

[SEQ ID NO: 139] - GPR147

TCAGATATCCCAGGCTGGAATGGTGAGGGGCAGGTGGGAGCAGCCAGGCCCTTCCCTGGG
CAAGCCGTGGTGAGCCACCCGCCCATTCCGCAGCGGGAGGCGGCCGGGCCTGGGGGCCCC
ACTGCTAGGGCCCGACTCAGAGGGCAGCCCGGAGTCGCTGGGCCGCACCACCACGAAGAL
CCGCCTGTGCAGAAGCCCGCCGGGCCGCTCGGAGTAGGCCTCCTTGTGGCTCCCCGACGG
GCGCGGGCAGAGGCGGGCGCGGAAGGCGGCCTGGAAGCCGCGGCGGAAGTTCTCGTTGAA
GTAGCCGTAGATGATGGGGTTGGCGCTGCTGTTGAAGAAGGCCAGCCAGTGCGCGAAGGG
GAAGGCGTAGACGGTGACCAGGTGCAGCTGCGGCGCGCTGAGCTGCCCGTAGTCGATGAG
CAGCAGCAGCGCCCAGAGCGGCAGCCAGGACAGCGTGAAGAACAGCGCCACCATGACCAG
CATGTGCACCACGCGCGCTCTGCGCCGCGATGCTCGCGGGTCCGCAGCCTCCTCGCCCCC
GGGGGCCGGGCCCGGGGCCTGGCAGAGCTTGCGCGCGATGCGGGCGTACATGACCACGAT
GAGCGCCAGCGGCGCCAGGTAGATGTGCGAGAAGAGCACAGTGGTGTAGACCCTGCGCAT
GCCCTTCTCGGGCCAGGCCTCCCAGCAGGAGTAGAGCGGGTAGGAGCGGTTGCGGGCGETC
CACCATGAAGTGGTGCTCCTCACGGGTGACGGTCAGCGTGACGGCCGAGGGACACATGAT
GAGCAGCGCCAGGGCCCAGATGACGGCGATGGTGACGAGCGCCTTCCGLCAGGGTCAGCTT
CTCGCGGAAAGGGTGCACGATGCAGCGGAACCTGCCGUGGGGAGAGAGACAGGCGGGATC
TGGGTGGGTCCTAGGGCCCCTGCGAGGGGACGGTGGGTGGGATGCGGGCACCTGACCTTC
ATCATCGCATCTAGGGCGGCGTCGAAGAACAGCTCAGACCTGAATTGGCTGAGTAGTCAA
AGAACARAAGGCAGC

[SEC ID NO: 140] - GPR147
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AGAAAGGTAATATTTGGAGGCCTCCGAGGGACGGGCAGGGGAAAGAGGGATCCTCTGACC
CAGCGGGGGCTGGGAGGATGGCTGTITTTGTTTTTTCCCACCTAGCCTCGGAATCGCGGA
CTGCGCCCAGTGACGGACTCAAACTTACCCTTCCCTCTGACCCCGCCGTAGGATGACGCC
TCAACCCTCGGGTGCGCCCACTGTCCAAGTGACCCGTGAGACGGAGCGGTCCTTCCCCAG
AGCCTCGGAAGACGAAGTGACCTGCCCCACGTCCGCCCCGCCCAGCCCCACTCGCACALCG
GGGGAACTGCGCAGAGGCGGAAGAGGGAGGCTGCCGAGGGGCCCCGAGGAAGCTCCGGGL
ACGGCGCGGGGGACGCAGCCGGCCTAAGAGCGAGTTGGCACTGAGCAAGCAGCCGACGGAG
TCGGCGAAAGAAGGCCAACGACCGCGAGCGCAATCGAATGCACAACCTCAACTCGGCACT
GGACGCCCTGCGCGGTGTCCTGCCCACCTTCCCAGACGACGCGAAGCTCACCAAGATCGA
GACGCTGCGCTTCGCCCACARACTACATCTGGGCGCTGACTCAAACGCTGCGCATAGCGGA
CCACAGCTTGTACGCGCTGGAGCCGCCGGCGCCGCACTGCGGGGAGCTGGGCAGCCCAGG
CGGTTCCCCCGGGGACTGGGGGTCCCTCTACTCCCCAGTCTCCCAGGCTGGCAGCCTGAG
TCCCGCCGCGTCGCTGGAGGAGCGACCCGGGCTGCTGGGEGGCCACCTTTTCCGCCTGCTT
GAGCCCAGGCAGTCTIGGCTT

[SEQ ID NO: 141] - NEUROG3

AAGCCAGACTGCCTGGGCTCAAGCAGGCGGAAAAGGTGGCCCCCAGCAGCCCGGGTCGLT
CCTCCAGCGACGCGGCGGGACTCAGGCTGCCAGCCTGGGAGACTGGGGAGTAGAGGGACC
CCCAGTCCCCGGGGGAACCGCCTGGGCTGCCCAGCTCCCCGCAGTGCGGCGCCGGCGGLT
CCAGCGCGTACAAGCTGTGGTCCGCTATGCGCAGCGTTTGAGTCAGCGCCCAGATGTAGT
TGTGGGCGAAGCGCAGCGTCTCGATCTTGGTGAGCTTCGCGTCGTCTGGGAAGGTGGGCA
GGACACCGCGCAGGGCGTCCAGTGCCGAGTTGAGGTTGTGCATTCGATTGCGCTCGCGGT
CGITGGCCTTCTTTCGCCGACTCCGTCGCTGCTTGCTCAGTGCCAACTCGCTCTTAGGCC
GGCTGCGTCCCCCGCGCCGTGCCCGGAGCTTCCTCGGGGCCCCTCGGCAGCCTCCCTCTT
CCGCCTCTGCGCAGTTCCCCCGTGTGCGAGTGGGGCTGGECGEGEEGECGGACGTGGGGCAGE
TCACTTCGTCTTCCGAGGCTCTGGGGAAGGACCGCTCCGTCTCACGGGTCACTTGGACAG
TGGGCGCACCCGAGGGTTGAGGCGTCATCCTACGGCGGGGTCAGAGGGAAGGGTAAGTTT
GAGTCCGTCACTGGGCGCAGTCCGCGATTCCGAGGCTAGGTGGGAAAAAACAAAANCAGC
CATCCTCCCAGCCCCCGCTGGGTCAGAGGATCCCTCTTTCCCCTGCCCGTCCCTCGGAGG
CCTICCAAATATTACCTTTCT

[SEQ ID NO: 142] - NEUROG3
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TAAAGCTTCCCCAGAGGGAGGAAAGGTGGGGGCGEGGGCGEGCTGCTGAGGCCCAGGATATA
AGGGCTGGAGGTGCTGCTTTCAGGCCTGGCCAGCCCACCATGCACGCCCACTGCCTGCCC
TTCCTTCTGCACGCCTGGTGGGCCCTACTCCAGGCGGGTGCTGCGACGGTGGCCACTGCG
CTCCTGCGTACGCGGGGGCAGCCCTCGTCGCCATCCCCTCTGGCGTACATGCTGAGCCTC
TACCGCGACCCGCTGCCGAGGGCAGACATCATCCGCAGCCTACAGGCAGAAGGTAGGCAG
TGCCGCGTGCCGCGCCCTGCTGGGCACCCCCGGGGECGECCTCCGCCGCGTCCAGCCAGCGG
ACTCGGGAAGTGCTGTGGGTTGGGGGCTGCGGCTCCGAGCCGGGTTTGCAGCCGCCCGGG
CGTCCCGAGCCCAGGGCCTAGCTCTGCGGGTGTCTCCGCGTCAGCAGGCTCGGGGTGCAG
CGTTGGTGGCTGGGGGCGTATCCACGGCCGAGTCGGGAAGGGATTCTAGCGTTCAGGGTG
TGTCCTCGACGGGGACCATTGTCTCTGGGTTTTGGTTTGGGATTGCGCGGAGCGCAGCGC
GGAAGGGTGGGAGCTTCTAATCTCCAGTICTTGTGAAGTTGCTTATCCCGGAGCCTGGGTC
TGCGCATCTGTAGGATAGGTGTAATAAATAACACCTCGCCTATCAGACTGTGGAAAGCGC
GAGATGACAATGCGCGCGAAACGCTCAGCGCAGTACCCGGCACAGCCACAGTCAACGGTC
GITGGTATTACTGTAATGGTTTIGGTCTIGGCGATTTTTTTTTCTTTCTGCGAGTGAGGGT
GAATGGGTCCCGGGGTGTGACGTCGGGAGTATCGGCAGCTGAGCTGGTAACATCGGGGAT
TCGGGCTCACGGCCCGGAGATCAGGGATGGGCTGTCCCGAAGTCGCGAACTGTGGCAGCC
TTGGGTCCTCCAGCCGCGCCGGGGAAGTGTCAAGTGTCTCGCTTAACCCCGGGTTCGGGGE
CCATGATTTGCAGGGGAGTGGGTGTCAAGGACGGCAGGGATCTGAGGGTATCGCCCTCGA
GGACCTGGCAGCGCGTTCTGGGCACCCAGCGCGGCGAGCAGGTGGGTGCTGCGGAGAGGG
AGCCCCTTCCGCGCCTCAATCCACATTCTGCCGCCTGGGCAGCCGCGGCCGCCCACGCLT
CCCTCCGCCTGCGGGGGECCAGACGGCCCTCCCTGGGGCCGGGGCGCAATCCACARACGCT
AATCTGATCCGACCTGCCGCCTGCCCGCCCCTTGTGACCTGGTGCCGGGGGCCCTTCGCT
CCCGCGCCTGGGGTCAGACAGCCGGTGACCCTCTCCGGAAGGGTCATCTGGGGACCAGCC
AGACCAGGGGACACCCTCGGGGGCGGGEGCAATGAGAAATTTGCTGGAGTGCTCGGCCCCT
CAACCGAAAAGCGGCCGGGGATGGGAGGGGGCAAAGAAGGGAGGGAGCGCTTTTCCAGTT
CACTCCCTTCTGGAAAGTTCGAGATGTGTGCGGTGATGGACAGGCATCTG

[SEQ ID NO: 143] - NODAL
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CAGATGCCTGTCCATCACCGCACACATCTCGAACTTTCCAGAAGGGAGTGAACTGGAAAA
GCGCTCCCTCCCTTCTTTGCCCCCTCCCATCCCCGGCCGCTTTTCGGTTGAGGGGCCGAG
CACTCCAGCAAATTTCTCATTGCCCCGCCCCCGAGGGTGTCCCCIGGTCTGGCTGGTCCC
CAGATGACCCTTCCGGAGAGGGTCACCGGCTGTCTGACCCCAGGCGCGGGAGCGAAGGGC
CCCCGGCACCAGGTCACAAGGGGCGGGCAGGCGGCAGGTCGGATCAGATTAGCGTTTGTG
GATTGCGCCCCGGCCCCAGGGAGGGCLCGETCTGGCCCCCGCAGGLCGGAGGGAGGCGTGGGEC
GGCCGCGGCTGCCCAGGCGGCAGAATGTGCGATTGAGGCGCGGAAGGGGCTCCCTCTCCGL
AGCACCCACCTGCTCGCCGCGCTGGGTGCCCAGAACGCGCTGCCAGGTCCTCGAGGGCGA
TACCCTCAGATCCCTGCCGTCCTTGACACCCACTCCCCTGCAAATCATGGCCCCGAACCC
GGGGTTAAGCGAGACACTTGACACTTCCCCGGCGCGGCTGGAGGACCCAAGGCTGCCACA
GTTCGCGACTTCGGGACAGCCCATCCCTGATCTCCGGGCCGTGAGCCCGAATCCCCGATG
TTACCAGCTCAGCTGCCGATACTCCCGACGTCACACCCCGGGACCCATTCACCCTCACTC
GCAGAAAGAAAAAAAAATCGCCAAGACCAAACCATTACAGTAATACCAACGACCGTTGAC
TGTGGCTGTGCCGGGTACTGCGCTGAGCGTTTCGCGCGCATTGTCATCTCGCGCTTTCCA
CAGTICTGATAGGCGAGGTGTTATTITATTACACCTATCCTACAGATGCGCAGACCCAGGCT
CCGGGATAAGCAACTTCACAAGACTGGAGATTAGAAGCTCCCACCCTTCCGCGCTGCGLT
CCGCGCAATCCCAAACCAAAACCCAGAGACAATGGTCCCCGTCGAGGACACACCCTGAAC
GCTAGAATCCCTTCCCGACTCGGCCGTGGATACGCCCCCAGCCACCAACGCTGCACCCCG
AGCCTGCTGACGCGGAGACACCCGCAGAGCTAGGCCCTGGGCTCGGGACGCCCGGGCGGL
TGCAAACCCGGCTCGGAGCCGCAGCCCCCAACCCACAGCACTTCCCGAGTCCGCTGGCTG
GACGCGGCGGAGGCGCCCCGGEEGEETGCCCAGCAGGGCGCGGCACGCGGCACTGCCTACCT
TCTGCCTGTAGGCTGCGGATGATGICTGCCCTCGGCAGCGGGTCGCGGTAGAGGCTCAGC
ATGTACGCCAGAGGGGATGGCGACGAGGGCTGCCCCCGCGTACGCAGGAGCGCAGTGGCC
ACCGTCGCAGCACCCGCCTGGAGTAGGGCCCACCAGGCGTGCAGAAGGAAGGGCAGGCAG
TGGGCGTGCATGGTGGGCTGGCCAGGCCTGAAAGCAGCACCTCCAGCCCTTATATCCTGG
GCCTCAGCAGCCGCCCCGCCCCCACCTTTCCTCCCTCTGGGGAAGCTTTA

[SEQ ID NC: 144] - NODAL

ACCCCGGGGCGTGGGAGAAGCCCCIGCTTGGGGGGACCGTCTGCTIGTTTAGGGGCTCCCC
TTCGACACGTGGGAGGCAAAAGTGCAGAGCGCACCATCATCCAGCTCCGGCCGCACTGCA
CAGCGAGGCCGGCCCGGAGCCCGGATGCTGGGCTCGGTCCCGCCGAGGCTCGGCCTGGCT
GTAAAGCAGAGGGGGGCGAGGGAAGCCGGEGCCAGCGGEETGTCGCEGETAGCCGGCGTCCG
GGACGGGGTGTGGCGCCCAGAGCGCTIGCTGCCTCTCGCAGCCAGGAGGCTGGATGTCGGEG
TTTGGGTGTCTTCCAGAAGGAGCCGCACTAGCGACGAGGGAAGAGGAACTGGCTTCCCGG
GCAGTCTCCCCCGCCCCAAACTTITCCTCCTCGCGGAGGGTGGGCGGGCGGAGGGAGGAA
GCGCAGCCGGGGAACGTGGCGCCCGCGTTCCTCCCGCCCGGGGGCTGCGGCTGGGCTGAG
TGTGICTTTAAATCTGAGCCCCCCGCCCCTCGCGGTGGGGCCGEGACTCGCGGTCCGGGC
GGGGGCGGGCGCGGTGATTGGCGGCCGGGTCGGGTCCGCCCCTCGGCGTTGGGTAGCGGG
GCGCTGGGGAGCAGCGCGGCGCGCACGGECCEGEGCGCECAGGTCCCGETCGCCGGTGAGC
ACGGGCTCCCTCTCGCGTGGCCTCGCCGGGTCCGCCTGGCCTGCCCACCTCCGGAGCCAC
CTCTGCCCCCGCATGGGCTGGCGAAGTTGGGAGGAGCGAGCTGGAGCCAGAGCGCGCGCC
GGGCGCGCCCCGTCGCTGCCTGACTCGGCGCCCGCAGTTCGGGLCGCAGCACGCCGGCCGL
AGGAGCACGGATGCCCCCCGGAGCCGCGGGCTGGCAGGTACCGAAGTGTCCTGCCCTGGG
GCTGGCGAGGGGAGGGCAAATCTGGAATCCCCCGGGCACCCCCCAGCCCGAGGCTGCTCC
AGACACCAACTCCCCATCCTTTGGAGAGGTGAGGTCCTGGGCCTTCACCCCACACCCGCT
CAGGATTGGTCCCTGGGAGGCAAGAGGGAC

[SEQ ID NC: 145] - PALD
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GTCCCTCTTGCCTCCCAGGGACCAATCCTGAGCGGGTGTGGGGTGAAGGCCCAGGACCTC
ACCTCTCCAAAGGATGGGGAGTTGGTGTCTGGAGCAGCCTCGGGCTGGGGGGTGCCCGGE
GGATTCCAGATTTGCCCTCCCCTCGCCAGCCCCAGGGCAGGACACTTCGGTACCTGCCAG
CCCGCGGCTCCGEGEGEEECATCCGTGCTCCTGCGGLCCGGLGTGCTGCGCCCGAACTGLGGG
CGCCGAGTCAGGCAGCGACGGGGCGECGCCCGGECGECECECTCTGGCTCCAGCTCGCTCCTC
CCAACTTCGCCAGCCCATGCGGGGGCAGAGGTGGCTCCGGAGGTGGGCAGGCCAGGCGGA
CCCGGCGAGGCCACGCGAGAGGGAGCCCGTGCTCACCGGCGACGGGACCTGCGCGCCCCG
GCCCGTGCGCGCCGCGCTGCTCCCCAGCGCCCCGCTACCCAACGCCGAGGGGCGGACCCG
ACCCGGCCGCCAATCACCGCGCCCGCCCCCGCCCGGACCGCGAGTCCCGGLCCCCACCGLG
AGGGGCGGGGEGGCTCAGATTTAAAGACACACTCAGCCCAGCCGCAGCCCCCGGGELGGGAG
GAACGCGGGCGCCACGTTCCCCGGCTGCGCTTCCTCCCTCCGCCCGCCCACCCTCCGCGA
GGAGGAAAAGTTTGGGGCGGGEGGAGACTGCCCGGGAAGCCAGTTCCTCTTCCCTCGTCGC
TAGTGCGGCTCCTTCTGGAAGACACCCAAACCCGACATCCAGCCTCCTGGCTGCGAGAGG
CAGCAGCGCTICTGGGCGCCACACCCCGTCCCGGACGCCGGCTACCCGCGACACCCGCTGG
CCCGGCTTCCCTCGCCCCCCTCTGCTTTACAGCCAGGCCGAGCCTCGGCGGGACCGAGCC
CAGCATCCGGGCTCCGGGCCGGCCTCGCTGTGCAGTGCGGCCGGAGCTGGATGATGGTGC
GCTCTGCACTTTTGCCTCCCACGTGTCGAAGGGGAGCCCCTAAACAGCAGACGGTCCCCC
CAAGCAGGGGCTTCTCCCACGCCCCGGGGET

[SEQ ID NO: 146] - PALD

CCGAAAGGACCCGTCCCAGCGAGCCAGGGCCTGGTTTTCCTTCCGCAGAAGGCGGAGGGA
CCGGAGCGGGCGCGEGGCACCCCTGGGCTCTGAGGGGCGCGCTCTGAAGGGCGGCGGACTT
CAGGGCCATGCTGGCTGTCCCCAGAAAGCAGGAGCCCGAAACCGCGGGGCCAACGAALGL
CCACATTCTCTGCTACAACCTCGCCACTCCCCTGCGCCTCTCCCCTTGCCCCCTGCCCCC
ACAGGTAACGCCCAGAACGAGTGCTTCTICCCGGTGGGGTACTGAGGAGCCTGGGCTGCAG
CTGCCGAGCCGCCACAGCCACGCTGAGCCCGGCCTGGCCTGCACACTGGCGCCACCGCCT
GGCGGGGAGCGGGACTGACGCGCTCCTCTCCCTCTCCTCCAGCCCAGATCACGGAGGCGC
GGAGCTCCATCTCCTGCCCTGGGCGAGGGGAGTGAGGGAGACAAAGACTTTGGGCACAAC
ACCCACCACATAGAACCTATTCTCTAGTITGGGAAACAAGTCAAGGCARAGGCGCACAGAG
TGAAAGTCAG

[SEQ ID NO: 147] - LOC399783

CTGACTTTCACTCTGTGCGCCTTTGCCTTGACTTGTTTCCCAACTAGAGAATAGGTTCTA
TGTGGTGGGTIGTITGTGCCCAAAGTCTTTGTCTCCCTCACTCCCCTCGCCCAGGGCAGGAG
ATGGAGCTCCGCGCCTCCGTGATCTGGGCTGGAGGAGAGGGAGAGGAGCGCGTCAGTCCC
GCTCCCCGCCAGGCGGTGGCGCCAGTGTGCAGGCCAGGCCGGGLCTCAGCGTGGCTGTGGLC
GGCTCGGCAGCTGCAGCCCAGGCTCCTCAGTACCCCACCGGGAGAAGCACTCGTTCTGGG
CGTTACCTGTIGGGGGCAGGGGGCAAGGGGAGAGGCGCAGGGGAGTGGCGAGGTTGTAGCA
GAGAATGTGGGCGTTCGTTGGCCCCGCGGTTTCGGGCTCCTGCTTTCTGGGGACAGCCAG
CATGGCCCTGAAGTCCGCCGCCCTTCAGAGCGCGCCCCTCAGAGCCCAGGGGTGCCCGLG
CCCGCTCCGGTCCCTCCGCCTTCTGCGGAAGGAAAACCAGGCCCTGGCTCGCTGGGALGG
GTCCTITTCGG

[SEQ ID NO: 148] - LOC399783
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CCCTCCAGTTTGCTGGAGTTGCCGGATTACATTGTTCCTCCCCGGTGTGCGGCGTGAGCT
TCCCCCACCCGAGCGCCCAACAAGTCTCCTTTCTCCAGCCTGCGCGCTGCTGCGCTGAGG
CCGAATGAAGCGCAGCACGGTGCGGGCAGCCCGAGGCCCCGAGGCTGGGCICTGTCTGTC
TGGGACTGCGCCGTIGCCCAGCCTCGGTCCCCTCTCTGTGGGTAAGGATGGTTGAGTCCAG
CCTCCACGGCAGCGGCTCCTTGTGCCACTAGCAGCCCTTCTTCTGCGCTCTCCGCCTTTT
CTCTCTAGACTGGATCTICTCCTCCCCCCCGCGCCCCCCTCCCCGCATCTCCCACTCGCTG
GCTCTCTCTCCAGCTGCCTCCTCTCCAGGTCTICTCCTGGCTGCGCGCGCTCCTCTCCCCG
CTTCTCCCCCTCCCGCAGCCTCGCCGCCTTGGTGCCTTCCTGCCCGGLCTCGGCCGGCGCT
CGTCCCCGGCCCCGEGCCLCCGCCAGCCLCGEGETCTCCGCGCTCGGAGCAGCTCAGCCCTGCA
GTGGCTCGGGACCCGATGCTATGAGAGGGAAGCGAGCCGGGCGCCCAGACCTITCAGGAGG
CGTCGGATGCGCGGCGGGTCTTGGGACCGGGCTCTCTCTCCGGCTCGCCTTIGCCCTCGGG
TGATTATTTGGCTCCGCTCATAGCCCTGCCTTCCTCGGAGGAGCCATCGGTGTCGCGTGC
GTGTGGAGTATCTGCAGACATGACTGCGTGGAGGAGATTCCAGTCGCTGCTCCTGCTTCT
CGGGCTGCTGGTGCTGTGCGCGAGGCTCCTCACTGCAGCGAAGGGTAAGACGGACTTGCT
CCTGGCCGGGGAGGCGGTAGAGCCCTCGGAGGCCCCGTGTGCGGACGCGAGTGTGCGTTT
TGGGGACCGCAGGGTACGGAGTGGCCGCCTCTGCCCGGCGCTGCTCCATCGCCGAAGCTC
GGGGAACGCGATGCACGGGAGGGAGCTTCCATCGCGCTCTCCCCAGCCCTCCTGGGCCCC
CGCCCCACCCCGCCATTCCTTCCCCCTCTCTITGGGCTCACAGGAGAGATCICTTTTTCTC
GGCAGTACAGGGTGTCAAGGAGAAAGGAACCCAATACGAGTTGGGCTGGAACTGTGCTCC
GCCGGGGCGGTGTTGCCTCCTCCGAGACGTGGACTCCACGGGTCGGGGETGGCTGAGGGGC
AGTTCCCAGGACTTTCTCCCCGGACCCGACGCGCCTGGGAAAGCGTCCCGGGETGAAGCCG
GCCTGGAAAGTTCGGGCTCTCTACGGGGGTTTTGGTACCAATAGGCAAAGGTCTCCGCCG
GCCCGGCCTCCTCGCACCCATACACCCCATTCCTCCTCTCCTCCTTCCCTCTCCAACGTC
CTCAGCCGGCGAGGAGTAGCTGCCTCTAGAAGGTCGCCCCCGCTTTCCTCTCCCCCGGAC
TTCGCTCCTTGCAAGTTGTAAGGTGTTGGCAAGGTGCGTGAAACAGGCTAGGAGTTCTGG
ACCGGCTTCCAAGTCAGATACATTCACTGTGGGCGCACGGGTATCCTCCT

[SEQ ID NO: 14%8] - CsSMD1

AGGAGGATACCCGTIGCGCCCACAGTGAATGTATCTGACTTGGAAGCCGGTCCAGAACTCC
TAGCCTGTTTCACGCACCTTGCCAACACCTTACAACTTGCAAGGAGCGAAGTCCGGGGGA
GAGGAAAGCGGGGGCGACCTTCTAGAGGCAGCTACTCCTCGCCGGCTGAGGACGTTGGAG
AGGGAAGGAGGAGAGGAGGAATGGGGTGTATGGGTGCGAGGAGGCCGGGCCGEGCGGAGAC
CTTTGCCTATTGGTACCARAACCCCCGTAGAGAGCCCGAACTTTCCAGGCCGGCTTCACC
CGGGACGCTTTCCCAGGCGCGTCGGGTCCGGGGAGAAAGTCCTGGGAACTGCCCCTCAGC
CACCCCGACCCGTGGAGTCCACGTCTCGGAGGAGGCAACACCGCCCCGGCGGAGCACAGT
TCCAGCCCAACTCGTATTGGGTTCCTTTCTCCTTGACACCCTGTACTGCCGAGAAARAGA
GATCTCTCCTGTGAGCCCAAGAGAGGGGGAAGGAATGGCGGGGTGGGGCEGEGGCCCAGG
AGGGCTGGGGAGAGCGCGATGGAAGCTCCCTCCCGTGCATCGCGTTCCCCGAGCTTCGGC
GATGGAGCAGCGCCGGGLCAGAGGCGGCCACTCCGTACCCTGCGGTCCCCAAAACGCACAC
TCGCGTCCGCACACGGGGCCTCCGAGGGCTCTACCGCCTCCCCGGCCAGGAGCAAGTCCG
TCTTACCCTTCGCTGCAGTGAGGAGCCTCGCGCACAGCACCAGCAGCCCGAGAAGCAGGA
GCAGCGACTGGAATCTCCTCCACGCAGTCATGTCTGCAGATACTCCACACGCACGCGACA
CCGATGGCTCCTCCGAGGAAGGCAGGGCTATGAGCGGAGCCAAATAATCACCCGAGGGCA
AGGCGAGCCGGAGAGAGAGCCCGGTCCCAAGACCCGCCGCGCATCCGACGCCTCCTGAAG
GTCTGGGCGCCCGGCTCGCTTCCCTCTCATAGCATCGGGTCCCGAGCCACTGCAGGGCTG
AGCTGCTCCGAGCGCGGAGACCCGGGCTGGCGGGEGCCGGEGGCCGGGGACGAGCGCCGGCC
GAGCCGGGCAGGAAGGCACCAAGGCGGCGAGGCTGCGGGAGGGGGAGAAGCGGGGAGAGG
AGCGCGCGCAGCCAGGAGAGACCTGGAGAGGAGGCAGCTGGAGAGAGAGCCAGCGAGTGG
GAGATGCGGGGAGGGGGEGCGCGEGEGEEGAGGAGAGATCCAGTCTAGAGAGAAAAGGCGGA
GAGCGCAGAAGAAGGGCTGCTAGTGGCACAAGGAGCCGCTGCCGTGGAGGCTGGACTCAA
CCATCCTTACCCACAGAGAGGGGACCGAGGCTGGEGCACGGCGCAGTCCCAGACAGACAGA
GCCCAGCCTCGGGGECCTCGGGCTGCCCGCACCGTGCTGCGCTTCATTCGGCCTCAGCGCA
GCAGCGCGCAGGCTGGAGAAAGGAGACTTGTITGGGLCGCTCGGGTGGGGGAAGCTCACGCC
GCACACCGGGGAGGAACAATGTAATCCGGCAACTCCAGCAAACTGGAGGG

[SEQ ID NO: 150] - CSMD1
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TCCTCCTTGAGCAGGGAGACCATCGGGGTGCAACCTGGCCGGGGCGGGEGAGGAGGTGCAG
GGCATTGCCAGAGCGGGCCTGTCCATGGGCAAGGGACAGCGACCTCCTGGGCCAGGACAT
GTGAGAGCTGCGCAGGCCTGGGCCCGGCGTGGCGGAGGTGCGCGAGAGCGGCCAGAAGAG
GGCGCCAGAGAGCCAGGCGCGGCCCGCGGAGGAGCCCGCGCCGGCCCCTATACCCAGCTC
CGCGCCGCGCGEGACCCACCGAGCCCGCGCTCAGACGCCCCAGCTCCACCGAGAGGCCGLT
CGGGCCGTGTCCTTCCTCTTCTCCAGGTGCAGGCAGAGCCCCCGAGCCATGGCCAGCCCT
TCCGGCAGCTCCGAAGCCACTGGCAAGCCCCGAGGCAGGGATGGCCGGCCCAGGAGGGAG
GAGGACGACGTCCCTCCCGAAGAGAAGAGGCTGGGGCTGTAGCTGGAGGGGGGAAGCGCA
CAGCCCGAGGACTGCGAGAACGGGGAGGACGCGCLCGCGEGLCCAGGCAGGGAGGAGACCGGL
ACCCAGACAGGTGGCGACCGCAGAGGAGTAAGTGACGCGGGCGCTGGGGTCCGGGGGTGL
CGGGGGCGCCGGTAGGGGCGGCGGGAGGCTCCGTGGCCGGCCCCGGGTTGAAGTTGGTAT
TTTAGCGGCAACTCCGAAGGGCGCGGAGTGACAGCGCGTGACGGCCTCCGAGACGCCAGC
TGCCGCTTCTCGGCTGTGTGGCTITTGACTTICCTGATTCTCCCACGACGTCGCTGGCTGGG
AGACCCACTGGACTCTGCGGCTGGCCAAAAAGAGAGGGGCAGCCCCGCGTCCTGGGGGCC
CCTAGCAGGGGAAGTGGCGGGTGTTGCGCTGGGCATCCTGTCTGGGGCATCTGTCTGGGA
CCCTGTTGGTGCCTCTCACCTGGCGAGGGGCCAGTGGTGGGGGTAGGGGGGAAGTCCCTG
GCGCCAGGCTTGGCCAAGCCCTGCTTGGCTGGACTGCGGGCTGGCGGCGCTCACCCAGCT
CCTCACCTGTCCCGCATCTTCCTIGTITITTTC

[SEQ ID NO: 151] - LOC441320

GAAAAACAGGAAGATGCGGGACAGGTGAGGAGCTGGGTGAGCGCCGCCAGCCCGCAGTCC
AGCCAAGCAGGGCTTGGCCAAGCCTGGCGCCAGGGACTTCCCCCCTACCCCCACCACTGG
CCCCTCGCCAGGTGAGAGGCACCAACAGGGTCCCAGACAGATGCCCCAGACAGGATGCCC
AGCGCAACACCCGCCACTTCCCCTGCTAGGGGCCCCCAGGACGCGGGGCTGCCCCTCTCT
TTTTGGCCAGCCGCAGAGTCCAGTGGGTCTCCCAGCCAGCGACGTCGTGGGAGAATCAGG
AAGTCAAAGCCACACAGCCGAGAAGCGGCAGCTGGCGTCTCGGAGGCCGTCACGCGCTGT
CACTCCGCGCCCTTCGGAGTTGCCGCTAAAATACCAACTTCAACCCGGGGCCGGCCALCGE
AGCCTCCCGCCGCCCCTACCGGCGCCCCCGGCACCCCCGGACCCCAGCGCCCGLGTCACT
TACTCCTCTGCGGTCGCCACCTGTCTGGGTGCCGGTCTCCTCCCTGCCTGGCCGCGGCGL
GTCCTCCCCGTTCTCGCAGTCCTCGGGCTGTGCGCTTCCCCCCTCCAGCTACAGCCCCAG
CCTICTTCTCTTCGGGAGGGACGTCGTCCTCCTCCCTCCTGGGCCGGCCATCCCTGCCTCG
GGGCTTGCCAGTGGCTTCGGAGCTGCCGGAAGGGLCTGGCCATGGCTCGGGGGCTCTGCCT
GCACCTGGAGAAGAGGAAGGACACGGCCCGAGCGGCCTCTCGGTGGAGCTGGGGCGTCTG
AGCGCGGGCTCGGTGGEGETCCGCGCGGCGECEGAGCTGGETATAGGGGCCGGCGCGGGCTCC
TCCGCGGGCCGCGCCTGGCTCTCTGGCGCCCTCTTCTGGCCGCTCTCGCGCACCTCCGCC
ACGCCGGGCCCAGGCCTGCGCAGCTCTCACATGTCCTGGCCCAGGAGGTCGCTGTCCCTT
GCCCATGGACAGGCCCGCTCTGGCAATGCCCTGCACCTCCTCCCCGCCCCGGCCAGGTTG
CACCCCGATGGTCTCCCTGCTCAAGGAGGA

[SEQ ID NO: 152] - LOC441320
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CCCAGTAAGTCACCAATTAAGTCTTTACTACTTAAAAGCAAAATCCACCTATGTCCTGAA
CAGTATCCACTTTACGAGCCTCATTATATGTACGAGATAAAATTCAGAAATAAATAAATA
TACATGTATACGTATACAAATATATTTCAAATTAAAAAATACTTTTAGATAGTGGTATGT
ATTACATTTAGAAATTAATAACGAAGTAAATTATGGGATGTCATCCACGCCTGTCCCAAA
GGTACCGAATTTATAAATCATCTCAGGTGCGGAGCAGGACAGGTTGAAAATAGGAATGAC
ATGAACCCGCGCGGAACAGCTGCCGGCGCGGTGTCCAGGGCGGCACCCCGCCCGGTCCCG
GCCCCTCCAGCCCTGGGCCCGACCCCTACTACGCCTCTGCCTCGACGCGAACGCGGAGCC
CGAGCGCGCGTCACGCCGTGTGGGGCCGAAGAGGCTGCTACCCAGAGGCGGAGTGCEGGL
TCGCGAGGGTCCCCACCCGACTCTCGCTCCCGCCAGCACCTACGGACTCGCGTCCCCGCC
GCGCGCCGACTCGGGAGCAGCACCGCCCCCGGCACAGGAGCCTCACGCGCCTCTTACCTA
ACAGGAAGTTGGGTGGAAGCAGCGCGGACCCACGGCACACCGAACGCACTCCAACAGAAC
CCGACGCAGACACGCGCTTTCAACCGGCGGAGACACTGGCAGGGCCAGAAACGCGCGCAG
CGGGGGCGGGAGGTCGGTAAGCTCCCCGCCCCTGCCCGAGACCCCGLCCCCGGLCLGGLLC
CGCCTTTTTCTCTGCCTCCCCTCCCTGCACGTACGGGCCCCGCCCCTCGCGCGACGTTTT
TTGTTGACCCGGAAACGGATTCTCCGGAGCCCGAGCTCCGCTCGGGTGAGTGCCCTCCGCT
TTTTGTGGCCAAACCCAGCCACGCAGTTCCCTTCCTGCGGCGTCCTCCACACCCGGGGETC
TGCTGGTCTCCGCGGATGTCACAGGCTCGGCAACCGCCCTCCTGTCGGCEEGGAGTCCCG
CGACGCCCGGAAATGCTCCGAAGCCTGTCGCCCAGCTGCCAGATCTGCGTICTGTGTCCGG
TTCCGTCACTGAGGTCGCCCCTGTCCGGCCCTTCCACCCTAGTTCTCTTCACCGTCCGCC
CATCCTATCGCGCGCGGCCTCAGGTCCCGATTCGGCATGTGGCTTGTCTTCCATCGTCCC
CACCCTCGCCCCTCTTGGCCCCTCAGGGCAGCCCTGGGATTCGGCAGACGCCAGTCCTCC
CTGAGATGCTTCCCCATCCTTCCCTCCGCCAGGCCCTACG

[SEQ ID NO: 153] - ZNF596

CGTAGGGCCTGGCGGAGGGAAGGATGGGGAAGCATCTCAGGGAGGACTGGCGTCTGCCGA
ATCCCAGGGCTGCCCTGAGGGGCCAAGAGGGGCGAGGGTGGEEACGATGGAAGACAAGCC
ACATGCCGAATCGGGACCTGAGGCCGCGCGCGATAGGATGGGCGGACGGTGAAGAGAACT
AGGGTGGAAGGGCCGGACAGGGGCGACCTCAGTGACGGAACCGGACACAGACGCAGATCT
GGCAGCTGGGCGACAGGCTTCGGAGCATTTCCGGGCGTCGCGGEGACTCCCCGCCGACAGG
AGGGCGGTTGCCGAGCCTGTGACATCCGCGGAGACCAGCAGACCCCGGGETGTGGAGGALCG
CCGCAGGAAGGGAACTGCGTGGCTGGGTTTGGCCACAAAAAGCGGAGGGCACTCACCCGA
GCGGACCTCGGCTCCGGAGAATCCGTTTCCGGGTCAACAAAAAACGTCGCGCGAGGEGLG
GGGCCCGTACGTGCAGGGAGGGGAGGCAGAGAAAAAGGCGGGGCCGGELCEEGEELGEEEET
CTCGGGCAGGGGCGGGGAGCTTACCGACCTCCCGCCCCCGCTGCGCGCGTTTCTGGCCCT
GCCAGTGTCTCCGCCGGTTGAAAGCGCGTGTCTGCGTCGGGTITCTIGTITGGAGTGCGTTCG
GTGTGCCGTGGGTCCGCGCTGCTTCCACCCAACTTCCTGTTAGGTAAGAGGCGCGTGAGG
CTCCTGTGCCGGGGGCGGTGCTGCTCCCGAGTCGGCGCGCGGCEGEGACGCGAGTCCGTA
GGTGCTGGCGGGAGCGAGAGTCGGGTGGGGACCCTCGCGAGCCCGCACTCCGCCTCTGGG
TAGCAGCCTCTTCGGCCCCACACGGCGTGACGCGCGLCTCGGGECTCCGCGTTCGCGETCGAG
GCAGAGGCGTAGTAGGGGTCGGGCCCAGGGCTGGAGGGGCCGGGALCCGEGELEGEEGETGLCE
CCCTGGACACCGCGCCGGCAGCTGTTCCGCGCGGGTTCATGTCATTCCTATTTTCAACCT
GTCCTGCTCCGCACCTGAGATGATTTATAAATTCGGTACCTITGGGACAGGCGTGGATGA
CATCCCATAATTTACTTCGTTATTAATTTCTARATGTAATACATACCACTATCTAAAAGT
ATTTTTTAATTTGAAATATATTTGTATACCTATACATGTATATTTATTTATTTCTGAATT
TTATCTCGTACATATAATGAGGCTCGTAAAGTGGATACTGTTCAGGACATAGGTGGATTT
TGCTTTTAAGTAGTAAAGACTTAATTGGTGACTTACTGGG

[SEQ ID NO: 154] - ZNF596
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ACCGGCGTCCCGCTGGGGGCGCGCGAGCCCCACCCCCAGAGATGCTGACTCAGCAAGTCG
GGAGGGGTTGGGGGTGGGACCTGCCAATCTGCATTTCCAACCGGCGCCCAGGTGACGCTG
ACTCTGCTGGTCTACCGTICTTGGGGGTCACCTAATTTTTCAGCGATGCCTCCCAGCTGGG
GAGGCCAAGAAGTGCCTCGCTCAAGGTCTTCCAACACCCGACCTCCAGACCCTCAATCCT
GGGCCAGCTACACCGCAAACCTTTCCAGCTGTCTCTCCTGCGCCCTGCGTTTCTTCCCCA
CGTCACTTGCCAGGGAGCCGCTAAACAGCAAGACCGCGCGCTCTGCGGCTCCAGAGTGCG
GATTTCGGTCGCGTGCGGCTCTGACCGCGTCGCCCCATCCCTGGCGGGGCCACGCACGGA
CGCCATGGCTGGCGCCGCGGAGCCGGGCGATGCGCGCGGACTCTCCCGGGGCCCTGACTG
TCCCTGAGTCCTCCCTGCGGGGGEGCEGTGCGCGGCCCGCCCCCCGCGGCGCCACGCGGCCC
CTCCTCGGCCGGGGATTGGTGCGCCGGGCEGGECEEEGCEEGGCGGGATAAAGGCGCGGE
GTCTGGCTGCGCGGGGTCTGCGGGCAGCTCCAACTCTGGGTTCGTAGTTTGCGCTGGGTG
CGCAGGAAGGTCAGTGTGGGGGTCGCCCGACATTTCCCCCCCGCGGAGGTGGGAGCCGAG
CCACATCTTGGAGTGGGGACTGGCCGCGGAGCGGGTTGCCCAGGGCCGGCCGAGGTCGGG
GCGAGCCCTGCGCGGCGCTGGAGACTCTGCATTCCCGGGCGCGCGCAGGGTCCCCGGCCG
TGGTCGCAGAGTCAGGAGGGGCGGCTCCGGAGCCCGGCGCGGGGAGGGCCCAGGCGCAGT
CGGGGTTGGCAGGGCGCGACACTCGCTCCCCTCCACTTTTGAAAGGGCTTCCCACGCCGA
GAAGAGGGGCGGGCATGGCCGGCCCGGCGAAACCGGTTTGTACAGACTTTGGGAAGCCAT
CGCCTGCGGAGGGTGGGACCCCACAGCTTGTCCACCTGCCCAGGCTGAGACCTCGTGTCC
TAGTCCTGGATGCCCCACGGGTTTCTCGTCCCGGGCAGCGGCGCACGGGAGGAGAAGACT
CCCGGTCTGCAGTCAGACCTCCCTCTGAGACCCTCCCTAGCTCAGGCTTAGAGCTTTGGG
ATTTTTCTCGATCCTTTCTAGCTTTCAGATCATCCCCACGTAAAGTTCAGACTTTACCAG
CCCAGAGAGTTTAAAAAANAAAAAAGAGAGAGAGAGAAAG

[SEQ ID NO: 155] - TDH

CTTTCTCTCTCTCTCTTTTTTTTTTTTTAAACTCTCTGGGCTGGTAAAGTCTGAACTTTA
CGTGGGGATGATCTGAAAGCTAGAAAGGATCGAGAAAAATCCCAAAGCTCTAAGCCTGAG
CTAGGGAGGGTCTCAGAGGGAGGTCTGACTGCAGACCGGGAGTCTTCTCCTCCCGTGCGC
CGCTGCCCGGGACGAGARACCCGTGGGGCATCCAGGACTAGGACACGAGGTCTCAGCCTG
GGCAGGTGGACAAGCTGTGGGGTCCCACCCTCCGCAGGCGATGGCTTCCCAAAGTCTGTA
CARAACCGGTTTCGCCGGGCCGGCCATGCCCGCCCCTCTTCTCGGCGTGGGAAGCCCTTTC
AAAAGTGGAGGGGAGCGAGTGTCGCGCCCTGCCAACCCCGACTGCGCCTGGGCCCTCCCC
GCGCCGGGCTCCGGAGCCGCCCCTCCTGACTCTGCGACCACGGCCGGGGACCCTGCGCGL
GCCCGGGAATGCAGAGTCTCCAGCGCCGCGCAGGGCTCGCCCCGACCTCGGCCGGCCCTG
GGCAACCCGCTCCGCGGCCAGTCCCCACTCCAAGATGTGGCTCGGCTCCCACCTCCGCGG
GGGGGAAATGTCGGGCGACCCCCACACTGACCTTCCTGCGCACCCAGCGCAAACTACGAA
CCCAGAGTTGGAGCTGCCCGCAGACCCCGCGCAGCCAGACCCCGCGCCTTTATCCCGCCC
CGCCCCGCCCCGCCCGGCGCACCAATCCCCGGLCCGAGGAGGGGCLCGCGTGGCGCCGLCEEE
GGGCGGGCCGCGCACGCCCCCCGCAGGGAGGACTCAGGGACAGTCAGGGCCCCGGGAGAG
TCCGCGCGCATCGCCCGGCTCCGCGGCGCCAGCCATGGCGTCCGTGCGTGGCCCCGCCAG
GGATGGGGCGACGCGGTCAGAGCCGCACGCGACCGAAATCCGCACTCTGGAGCCGCAGAG
CGCGCGGTCTTGCTGTTTAGCGGCTCCCTGGCAAGTGACGTGGGGAAGAAACGCAGGGCG
CAGGAGAGACAGCTGGAAAGGTTTGCGGTGTAGCTGGCCCAGGATTGAGGGTCTGGAGGT
CGGGTGTTGGAAGACCTTGAGCGAGGCACTTCTTGGCCTCCCCAGCTGGGAGGCATCGCT
GARAAAATTAGGTGACCCCCAAGACGGTAGACCAGCAGAGTCAGCGTCACCTGGGCGCCGG
TTGGARATGCAGATTGGCAGGTCCCACCCCCAACCCCTCCCGACTTGCTGAGTCAGCATC
TCTGGGGGTGGGGCTCGCGCGCCCCCAGCGGGACGCCGGT

[SEQ ID NO: 156] - TDH
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CTCATTTCGGGCCGCTTTTCTCAGAGGGCAAAGATGGGTCAGGGTGGGATGTTACATTAG
TGTTGAGACTCTITTGGATCCGTTTCGTGGGTACCGAGGACGCCTGGGTACGCGGGACAGG
CTGCACCCGCCTGCTAGAGGCGCCCCATCGAGGCGCCACGGGTGAAGCTCCCGGCCCCAC
CTACGGGGCGEGEGEGCTCCGGCTCGGETCCGACTATTGCCCGCGETGGEGEGAGGGGGATGGAT
CACGCCACGCGCCAAAGGCGATCGCGACTCTCCTTICTGCAGGTAGCCTGGAAGGCTCTCT
CTICTTTCTCTACGCCACCCTITTCGTGGCACTGAAAAGCCCCGTCCTCTCCTCCCAGTCC
CGCCTCCTCCGAGCGTTCCCCCTACTGCCTGGAATGGTGCGGTCCCAGGTCGCGGGTCAC
GCGGCGGAGGGGGCGTGGCCTGCCCCCGGCCCAGCCGGCTCTTCTTTGCCTCTGCTGGAG
TCCGGGGAGTGGCGTITGGCTGCTAGAGCGATGCCGGGCCGGAGTTGCGTCGCCTTAGTCC
TCCTGGCTGCCGCCGTCAGCTGTGCCGTCGCGCAGCACGCGCCGCCGGTGAGTGAGCTTG
AGCCGAGGCGCAGAGAGGGGCGTGCAGGTGCGGGCGCGGATGGAGGCGCAGGTGTGGCGG
CGCGAGCGGGTACAAGGAACACCTCGTGCTGGGCAGCTTCTTTACGGGGGTCTGTGGTTT
CGTGCACAGGGGTGTGGGETGCAGAGCGGGLCTGGCGAACCCCGTCCTCGGTAGATTCGGTG
CTACCTGCAACTAGAACTCC

[SEQ ID NO: 1571 - ASAHI

GGAGTTCTAGTTGCAGGTAGCACCGAATCTACCGAGGACGGGGTTCGCCAGCCCGCTCTG
CACCCACACCCCTGTGCACGAAACCACAGACCCCCGTAAAGAAGCTGCCCAGCACGAGGT
GTTCCTTGTACCCGCTCGCGCCGCCACACCTGCGCCTCCATCCGCGCCCGCACCTGCACG
CCCCTCTCTGCGCCTCGGCTCAAGCTCACTCACCGGCGGCGCGTGCTGCGCGACGGCACA
GCTGACGGCGGCAGCCAGGAGGACTAAGGCGACGCAACTCCGGCCCGGCATCGCTCTAGC
AGCCAACGCCACTCCCCGGACTCCAGCAGAGGCAAAGAAGAGCCGGLCTGGGCCGGGGGCLA
GGCCACGCCCCCTCCGCCGCGTGACCCGCGACCTGGGACCGCACCATTCCAGGCAGTAGG
GGGAACGCTCGGAGGAGGCGGGACTGGGAGGAGAGGACGGGGCTTTTCAGTGCCACGAAA
AGGGTGGCGTAGAGAAAGAGAGAGAGCCTTCCAGGCTACCTGCAGAAGGAGAGTCGCGAT
CGCCTTTGGCGCGTGGCGTGATCCATCCCCCTCCCCCACCGCGGGCAATAGTCGGACCGA
GCCGGAGCCCCGCCCCGTAGGTGGGGCCGGGAGCTTCACCCGTGGCGCCTCGATGGGGLG
CCTCTAGCAGGCGGGTGCAGCCTGTCCCGCGTACCCAGGCGTCCTCGGTACCCACGAAAC
GGATCCAAAGAGTCTCAACACTAATGTAACATCCCACCCTGACCCATCTTTGCCCTCTGA
GAAAAGCGGCCCGAAATGAG

[SEQ ID NO: 158] - ASAHI1

TTCTGCAGAGCCAGCAGCCGGCTCCCACCTACCCAAGGAGAGAAGATCGCTCCAAGACAG
TGAGAGCTTCCCTGCCATTTCAGTGCAAAGTCCCTCCGGAGCGACCTCAGAGGAGTAACC
GGGCCTTAACTTTTTGCGCTCGTTTTGCTATAATTTTTCTCTATCCACCTCCATCCCACC
CCCACAACACTCTTTACTGGGGGGGTCTTITTGTGTTCCGGATCTCCCCCTCCATGGCTCC
CTTAGCCGAAGTCGGGGGCTTITCTGGGCGGCCTGGAGGGCTTGGGCCAGCAGGTGGGTTC
GCATTTCCTGTTGCCTCCTGCCGGGGAGCGGCCGCCGCTGCTGGGCGAGCGCAGGAGCGC
GGCGGAGCGGAGCGCGCGCGGCGGGECCGGGEGEGECTGCGCAGCTGGCGCACCTGCACGGCAT
CCTGCGCCGCCGGCAGCTCTATTGCCGCACCGGCTTCCACCTGCAGATCCTGCCCGACGEG
CAGCGTGCAGGGCACCCGGCAGGACCACAGCCTCTTCGGTACGTACTAGCATCCCGACCC
CACCCCCATCTGCGCCCCAGCTCGGCTCCTCGTTCCCTCCCCTTGCACCTCCCTCTTTGC
CTGCCAAGGGCGTCATCGCCGCGCGGAGCCCGGAGCTCCCCTGGACCCATCCGGTGCAAG
ACGCAGGCTGGGGCTGAAGGGCTGGCCAGAGCAGCCGCGGGEGAGAAATTTTCCTGCTGGT
TTGTCGCCGCAGCCTCTAGCAGGGCAGCAGCTCCAGATGCTGGGGGCGGGAGGAGARAAGG
GTGGGCGCTTCGCAAGCTCC

[SEQ ID NO: 159] - FGF20
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GGAGCTTGCGAAGCGCCCACCCTTTCTCCTCCCGCCCCCAGCATCTGGAGCTGCTGCCCT
GCTAGAGGCTGCGGCGACAAACCAGCAGGAARATTTCTCCCCGCGGCTGCTCTGGCCAGC
CCTTCAGCCCCAGCCTGCGTCTTGCACCGGATGGGTCCAGGGGAGCTCCGGGCTCCGCGL
GGCGATGACGCCCTTGGCAGGCAAAGAGGGAGGTGCAAGGGGAGGGAACGAGGAGCCGAG
CTGGGGCGCAGATGGGGGTGGGGTCGGGATGCTAGTACGTACCGAAGAGGCTGTGGTCCT
GCCGGGTGCCCTGCACGCTGCCGTCGGGCAGGATCTGCAGGTGGAAGCCGGTGCGGCAAT
AGAGCTGCCGGCGGCGCAGGATGCCGTGCAGGTGCGCCAGCTGCGCAGCCCCCGGLCCCGL
CGCGCGCGCTCCGCTCCGCCGCGCTCCTGCGCTCGCCCAGCAGCGGCGGCCGCTCCCCGE
CAGGAGGCAACAGGAAATGCGAACCCACCTGCTGGCCCAAGCCCTCCAGGCCGCCCAGAA
AGCCCCCGACTTCGGCTAAGGGAGCCATGGAGGGGGAGATCCGGAACACAAAAGACCCCC
CCAGTAAAGAGTGTITGTGGGGGTGGGATGGAGGTGGATAGAGAAARAATTATAGCAARAALG
AGCGCAAAANGTTAAGGCCCGGTTACTCCTCTGAGGTCGCTCCGGAGGGACTTTGCACTG
ARATGGCAGGGAAGCTCTCACTGTCTTGGAGCGATCTTCTCTCCTTGGGTAGGTGGGAGC
CGGCTGCTGGCTCTGCAGAA

[SEQ ID NO: 160] - FGF2O0

CTTAACCCCCCCATCTCCAGTTATCCCAATGAACCGACCCCGAGGGGGCATTTCCGCTGA
AGTCCGGGGCTGTAAAAAATTAAGTGAGAAGAGCCGCGCTARAGCCAAGCGTCGTCGTCA
CCCAAGGTACTGCGCTGATGCGCTGCGGGCCGACCAGGTGCTCCCGCCGGGGCGTCTTCT
CCTACGCAGGAAGGGCCACGCCGAGAGAGGCAGGCAACAAGGGCACGGCTGGAGGCCGGA
AGGTCACCCCGTCCCCGGLCGEGGEGECEEGCECGGCCCAGCCTCACTTCCCGGGCACGTTCGG
GCGGGGCGATTGCAGGGAACGGGGCGGGGAGGCGACAGTCCCCGGLCTCCGCCGCGCGCCA
GCCCGCCTTCGCTGCCCGGAGGCGCCGCAGGCCTGGGTTCCCGGACAGCTGAGCCCGAGC
GCCGCCTCCCGAAAGGTGAAGGCGGCCCGGGEGAGGCGGGGACGGTGACGGGGGLGEGGEEE
CGCGGGCGGTCTCCCGACGGCTGTCGCGGGGCCAGCCCAAAGCCCCCGATCCCCGGTAGC
TGCGCTTCCCGCGCGGGGCGCCGGAGTAGGGCGGGCCAAGCTGGCCTGCGGLCCGCGGLGG
GAAGAAGGGCTAGCGAAGCACCCCCGACCGGGCCCAGGCGCCGGACGCCGGGGGGCGCLT
CGCTGCAACTTCTCTTTGGAAGCCCCGACACGAGCCCCGGCCCGCGCGCGCGCTCCCCCA
CGGCCACGCGCGCACCCTGCCGCCCGCACCCCCGCGCGCCCTCCGTCTATTTTTTCCTCT
TCCTTTCATCCTCACACTCTAAAATAGGTCAAGGGGTGGAAGTTACACCTGGTGCAGCCC
TCGGCTCTGATGCAAAAGCAGCTTTTGCCCCTGGCTGCGGGACAGCGCTGTGACTACTCG
CAACGGGAGAGCTGCTGCCAGTCGCCACACCGTGCGGAAAGCGCCGGCGACCGGAGCACT
GACAATGGTICTGCATAGGGGAGCGGAGAGAAGCTTCTGTTGCGCCCTAGATCCGCTGCCT
CGGCGCCCGCCCGCAGGGAGGAGGGGGCGCGACAGGTCGTCTAGCGCGTGCCCCGGAGCC
CGCGCCCGGGTCTGGCCGCCTGGGTGAGTTCCTGCTCGTCCCCTGCCTTTCCAGTAGCCC
GGGGTGGCTGTTTACCTTGCAAACAGCCTTGCAATACGATCAAAACAGGCGAGACAGCCA
TGCAGTAAGGGATTGCGGGATGTGCTTTGGGTGTGAGATTGGATAAATCAGAATTCAGAG
ATAAAGGACATGTCTAGTGCCTTAAGGGTTAAAGTGGATT

[SEQ ID NO: 1611 - FLJ36980
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AATCCACTTTAACCCTTAAGGCACTAGACATGTCCTTTATCTCTGAATTCTGATTTATCC
AATCTCACACCCAAAGCACATCCCGCAATCCCTTACTGCATGGCTGTCTCGCCTGTTTTG
ATCGTATTGCAAGGCTGTTTGCAAGGTAAACAGCCACCCCGGGCTACTGGAAAGGCAGGG
GACGAGCAGGAACTCACCCAGGCGGCCAGACCCGGGCGCGGGECTCCGGGGCACGCGCTAG
ACGACCTGTCGCGCCCCCTCCTCCCTGCGGGCGGGCGCCGAGGCAGCGGATCTAGGGCGE
AACAGAAGCTTCICTCCGCTICCCCTATGCAGACCATTGTCAGTGCTCCGGTCGCCGGCGT
TTTCCGCACGGTGTGGCGACTGGCAGCAGCTCTCCCGTTGCGAGTAGTCACAGCGCTGTC
CCGCAGCCAGGGGCAAAAGCTGCTTTTGCATCAGAGCCGAGGGCTGCACCAGGTGTAACT
TCCACCCCTTGACCTATTTTAGAGTGTGAGGATGAAAGGAAGAGGAAAAAATAGACGGAG
GGCGCGCGGEGEGETGCEGGCEGCAGGGTGCGCGCGTGGCCGTGGEEGEAGCGCGCGCGLGEGE
CCGGGGCTCGTGTCGGGGCTTCCAAAGAGAAGTTGCAGCGAGGCGCCCCCCGGCGTCCGE
CGCCTGGGCCCGGTCGGGGGTGCTTCGCTAGCCCTTCTTCCCGCCGCGGCCGCAGGCCAG
CTTGGCCCGCCCTACTCCGGCGCCCCGCGCGGGAAGCGCAGCTACCGGGGATCGGGGGET
TTGGGCTGGCCCCGCGACAGCCGTCGGGAGACCGCCCGCGGCCCCCGCCCCCGTCACCGT
CCCCGCCTCCCCGGGCCGCCTTCACCTTTCGGGAGGCGGCGCTCGGGCTCAGCTGTCCGE
GAACCCAGGCCTGCGGCGCCTCCGGGCAGCGAAGGCGGGCTGGCGCGCGGCGGAGCCGEGE
GACTGTCGCCTCCCCGCCCCGTTCCCTGCAATCGCCCCGCCCGAACGTGCCCGGGAAGTG
AGGCTGGGCCGCGCCCGCCCCGCCGGGGACGGGGTGACCTTCCGGCCTCCAGCCGTGCCC
TTGTTGCCTGCCTCTCTCGGCGTGGCCCTTCCTGCGTAGGAGAAGACGCCCCGGCGGGAG
CACCTGGTCGGCCCGCAGCGCATCAGCGCAGTACCTTGGGTGACGACGACGCTTGGCTTT
AGCGCGGCTCTTCTCACTTAATTTTTTACAGCCCCGGACTTCAGCGGAAATGCCCCCTCG
GGGTCGGTTCATTGGGATAACTGGAGATGGGGGGGTTAAG

[SEQ ID NO: 162] - FLJ36980

CTAGCATTTACTGGATTCCAGAGTCTTGTTATTTAAGAATGCATCTTAAACGGTACTATC
AAATTCATGTTACGTGCAGCCCAGATTGTTTTGGGCAGCACGAAAAGTTTCTGAGGCGCT
GCGTGTACCCCACCCCAGGACACCGTGTGTGCGCGCCGAGCTGAGTGCGAGGAACGTGGC
GCGAGGGCCGGGGGATGCCGGGCTGCGTGGGTGTGAGCCCTCGCGCGACCGCGACCCCGL
GCCTCTCCCGCTCTCGCCGGAACGTGACCGCAGCCGCACCTCTCCTCCAGCCCTTTCCCA
GCCAGACGCTTCCTITTTAGGTCCTTICTGGGCGTITTATTGTAAATTCTGCGACTAAAACAC
GCCGGTGAGCCCGGCCCACCGACAGATGGATCAATCGCCCCCTTCCCGGCTAGGGGAGGA
GGAACCCCCCAACCCCGGAGCCTAGGGAGCCGGGAGCTGCCTCGGGACGAGCTCCTCGGA
GCCCAGCCGGCTGCGGAGCCCCGGCCCGGGETCGGTCTCGGGGCCCTCCTGCCGGGGTGGG
GTGCGAGCCCCTGCCCGATTCCTCTGGGGCGGITCAGGCAGGTTTGCCGGCCTCCGAGGA
GGTGGTCAGGGCGCCCTGGCCCAGCAGGCTTCTTCCCGAGCCGGGGEGGAGGGGAGACCGSG
CTGGGGAAGGGGCATCTCGAAGGGGTGGAGGCCGGGGCGGEGECEEGAGGCAAGCGCGCCGL
GGGCGTGAGGGCAAAGTTCCCGAGGTCCGCGCGGAGAGCACACGTGTATGTGCGCGCGGG
GCTAGGCCGGGGCCGGCAGGATGCGTTGGGTTCGGGGGCGCGLGGGEGCCEGGCGCCGAAGT
GGATAATTCCTTTCCCTGGCACCATCGGGGAGACGCTTTGTCGGCCTCGGCTCCTGGGCG
CAGGGACGCCTTAGCCCACGGAGGGTGGAGCCCCCCTCAGACCCGGGCCACCGGCTGGGE
TTTTTCTAACGCCCTGCCCCCCGAGCCCCCGGATGGCTCGGGCCCCACGGACTCCGCGCL
CTCCAGCCTCAGCTCAGCTCCCCAGGCTTCCCAGACCCAGCGGCGCAGGGGGLCGGGGGCA
GGGGCAGTGGGGGTTGGAGGGCGCAGCCGGTCCCCAGGGTGGGGAGAGCTGCGGGGGGAG
GAGGAGGAGGGTGCCGACGCTTGAGTGGGTTCGAGCCCGAGCCGTAGCCGGGGGAGCCAG
TCAGTTTCCGGCCAAGGCAGCAGGTCAGTCCCAGGAAGGGCGGGCGATTGAGCCGAGGGA
GCCGGCGGCTGGGCTCTCCTCTCGGCCCGCGATCCCCGGCGCCGCCGCCGCCGCCACCGL
CACCGCCACCGCCTTCGCCTTGTCGCCGCCGCCGCTGCAGAGCATCGTAGCTCCGCCGLG
CTCCCGCGCCCCGLCGCLCCCGCGCCGCCAGCCGCCTGGGAGCCCGAGCGCCGAGCCCGGGE
CGGAGGAGAGGGGCGCTGGCGCGAGAGCCCGGGCGAGGGAGCCGCGAAGGGAGAAGGGGSG
CGGGCGGAGGGAGGAGCAGGGAGAGTGGGAGAAGGGGGAGGGAGAGAGGAGAGCGAGGGA
GAGCTGGAGAGAGCGAGAGCAAAGAGCGAGCGAGGGAGAGGAGAGAGAGAGAGAGGAGAG
AGAAAGACACACGCACGCAGAGACACACGGTCACTGGAATTCCATTAGAAARAAAGTGAGC
CGAGCAAGGGTTAGCGGGAGAAGATTITTTTTGAATCTTGTCTTCGTICTTGGTGCGAAAGA
AGCGACTCCAGTCTCTCGTCCTCGAAGCTCCGACTGGATTGTTCTTGGGCGCTGACACCC
[SEQ ID NO: 163] - GFRAZ2
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GGGTGTCAGCGCCCAAGAACAATCCAGTCGGAGCTTCGAGGACGAGAGACTGGAGTCGCT
TCTTTCGCACCAAGACGAAGACAAGATTCAAAAAAATCTTCTCCCGCTAACCCTTGCTCG
GCTCACTTITTTITCTAATGGAATTCCAGTGACCGTGIGTICTCTGCGTGCGTGTGTICTTTCT
CTCTCCTCTCICTCTCTICTCCTCTCCCTCGCTCGCTCTTTGCTCTCGCTCTCTCCAGCTC
TCCCTCGCTCTCCTCTCTCCCTCCCCCTTCTCCCACTCTCCCTGCTCCTCCCTCCGCCCG
CCCCCTTCTCCCTTCGCGGCTCCCTCGCCCGGGCTCTCGCGCCAGCGCCCCTCTCCTCCG
CCCCGGGCTCGGECGCTCEGEGCTCCCAGGCEGCTGGCEGCELCEEEGECECEEGECECEGGAG
CGCGGCGGAGCTACGATGCTCTGCAGCGGLCGGCGGCGACAAGGCGAAGGCGGTGGCGGTG
GCGGTGGCGGCGGCGEGCGGCGCCEGGGEATCGCGGGCCGAGAGGAGAGCCCAGCCGCCGGC
TCCCTCGGCTCAATCGCCCGCCCTTCCTGGGACTGACCTGCTGCCTTGGCCGGAAACTGA
CTGGCTCCCCLCGGCTACGGCTCGGGCTCGAACCCACTCAAGCGTCGGCACCCTCCTCCTC
CTCCCCCCGCAGCTCTCCCCACCCTGGGGACCGGCTGCGCCCTCCAACCCCCACTGCCCC
TGCCCCCGCCCCCTGCGCCGCTGGGTCTGGGAAGCCTGGGGAGCTGAGCTGAGGCTGGAG
GGCGCGGAGTCCGTGGGGCCCGAGCCATCCGGEGEECTCGGEEEGCAGGGCGTTAGAAAAA
CCCCAGCCGGTGGCCCGEGTCTGAGGGGGGCTCCACCCTCCGTGGGCTAAGGCGTCCCTG
CGCCCAGGAGCCGAGGCCGACAAAGCGTCTCCCCGATGGTGCCAGGGAAAGGAATTATCC
CCTTCGGCGCCGGCCCCGCGCGCCCCCGAACCCAACGCATCCTGCCGGCCCCGGCCTAGC
CCCGCGCGCACATACACGTGTGCTCTCCGCGCGGACCTCGGGAACTTTGCCCTCACGCCC
GCGGCGCGCTTGCCTCCCGCCCGCCCCGGCCTCCACCCCTTCGAGATGCCCCTTCCCCAG
CCGGTCTCCCCTCCCCCCGGCTCGGGAAGAAGCCTGCTGGGCCAGGGCGCCCTGACCALC
TCCTCGGAGGCCGGCAAACCTGCCTGAACCGCCCCAGAGGAATCGGGCAGGGGCTCGCAC
CCCACCCCGGCAGGAGGGCCCCGAGACCGALCCCGGGELCCEGGEECTCCGCAGCCGGLTGGGL
TCCGAGGAGCTCGTCCCGAGGCAGCTCCCGGCTCCCTAGGCTCCGGGGTTGGGGGGTTCC
TCCTCCCCTAGCCGGGAAGGGGGCGATTGATCCATCTGTCGGTGGGCCGGGCTCACCGGL
GTGTTTTAGTCGCAGAATTTACAATAAACGCCCAGAAGGACCTAAAAGGAAGCGTCTGGC
TGGGAAAGGGCTGGAGGAGAGGTGCGGCTGCGGTCACGTTCCGGCGAGAGCGGGAGAGGT
GCGGGGTCGCGGTCGCGCGAGGGCTCACACCCACGCAGCCCGGCATCCCCCGGCCCTCGLE
GCCACGTTCCTICGCACTCAGCTCGGCGCGCACACACGGTGTICCTGGGGTGGGGTACACGC
AGCGCCTCAGAAACTTTTCGTGCTGCCCAAAACAATCTGGGCTGCACGTAACATGAATTT
GATAGTACCGTITTAAGATGCATTCTTAAATAACAAGACTCTGGAATCCAGTAAATGCTAG
[SEQ ID NO: 164] - GFRA2

ARAACAGCATTAGCCTTCTCCCATCAAAAGTCCGGAAGCTGCCCTTCAGTCGTCAAAGTGT
TTGCCTTAATTTGCAATCGTTATGACTTGAGCCAAATGCTTATACCTCATTTGTGTCGTA
TATGTGAAGATACAATTGCAAATCGTTCACGACCTITGAGTCAAGACCTTGAGTTITCCTGA
GGTCAGGAGACCGTTAGGGAATGTGAGTGTCCCAGACGGGCGCTGAGCCCAGCTCGGAGA
CCCACCCCGCCCGTAGCAGCGGCGCGGGCCCCAGAGAGCCCCGCACTCGGCCGCGCCTCA
GTTACGCTGACTCGGCTIGTGCCCGCAGTGTCGCGCTGTCGCGTAGCCAGGTGTCGCCGGG
CTGGCGCGGITATTTATGACTGCGTGGTTGGGCTGGGGGETTCGGGGECCGGGGAGCAGCCG
GGATCCGCCGCCTCTTCCATGATCTTCCCGGGCCGAACCACGGGACCGCTACGCTGAAGS
TGGCGTCGCGGGTCCCCGGGGCCGCGCGAGTGTAGGGGTCGCTCTCGGCCGGCCGCGAAG
CTCGCGGCACCGACTTCTCGCGAGATTTCGGCGACCCCCCCCCCCGCCCCCGCCCCTCCG
TTCTCTGCCCCCTCCCAGCTCTGGTGTGGGECGGCCTCCGCTATGGCTGCGCTGCGAAGGC
TCTTGTGGCCGCCACCCCGGGTGTCTCCTCCACTCTGCGCTCACCAGCCCCTCCTTGGGC
CGTGGGGGCGGCCTGCGETGACCACCCTGGGCCTTCCTGGCCGGCCCTTCTCCTCCCGAG
AGGATGAGGAGAGGGCTGTGGCGGAGGCGGCATGGAGGCGGCGGCGGCGCTGGGGGGAGT
TGAGCGTGGCGGLCGGLEECCEELEEEEEECTGGTCGGCCTGGTATGCTACCAGCTGTACG
GGGACCCCAGGGCCGGCTCGCCGGCGACCGGGCGACCCTCAAAGAGCGCGGCCACGGAGT
CCGAGGACCCGCCCCGCGGCCGGEGGATGCTGCCCATCCCAGTGGCGGCTGCCAAGGAGA
CGGTGAGTGCGCGAGCGCGCGTCACACCTGCGCGEEGEGATGTGACCTTCGTGCCGGGTAC
GCAGGACCCTGGAGGCTGTGGGGACGGTGCAAGCGCTGTGGCCGCEGGETGAGGAACTTCT
CGTGAGCGAGGCTGACACCTAGGCCGGACAGCCTAGGATCCGGTCACCCACGTATTGGGA
AGACCAGTGATGCTGTCCCTGATGCATCAGGACCTTAAAGGTGGCTGCAGCTACCAAGTA
TCAATCCAAACCCAAAACCAACACCCCTCCCCCTCTTACA

[SEQ ID NO: 165] - EFHAZ
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TGTAAGAGGGGGAGGGGTGTTGGTTTTGGGTTTGGATTGATACTTGGTAGCTGCAGCCAC
CTTTAAGGTCCTGATGCATCAGGGACAGCATCACTGGTCTTCCCAATACGTGGGTGACCG
GATCCTAGGCTGTCCGGCCTAGGTGTCAGCCTCGCTCACGGGAAGTTCCTCACCCGCGGE
CACAGCGCTTGCACCGTCCCCACAGCCTCCAGGGTCCTGCGTACCCGGCACGAAGGTCAC
ATCCCCCGCGCAGGTGTGACGCGCGCTCGCGCACTCACCGTCTCCTTGGCAGCCGCCACT
GGGATGGGCAGCATCCCCCGGCCGLGGEGEGCEGGTCCTCGGGCTCCGTGGCCGCGCTCTTT
GAGGGTCGCCCGGTCGCCGGCGAGCCGGCCCTGGGGTCCCCGTACAGCTGGTAGCATACC
AGGCCGACCAGCCCCCCGLCGGCCGCCGCCGCCACGCTCAGCTCCCCCCAGCGCCGCCGL
CGCCTCCATGCCGCCTCCGCCACAGCCCTCTCCTCATCCTCTCGGGAGGAGAAGGGCCEG
CCAGGAAGGCCCAGGGTGGTCACCGCAGGCCGCCCCCACGGCCCAAGGAGGGGCTGGTGA
GCGCAGAGTGGAGGAGACACCCGGGGTGGCGGCCACAAGAGCCTTCGCAGCGCAGCCATA
GCGGAGGCCGCCCACACCAGAGCTGGGAGGGGGCAGAGAACGGAGGGGLCGGGGGECEGEEE
GGGGGGTCGCCGAAATCTCGCGAGAAGTCGGTGCCGCGAGCTTCGCGGCCGGCCGAGAGC
GACCCCTACACTCGCGCGGCCCCGGGGACCCGCGACGCCACCTTCAGCGTAGCGGTCCCG
TGGTTCGGCCCGGGAAGATCATGGAAGAGGCGGCGGATCCCGGCTGCTCCCCGGCCCCGA
ACCCCCAGCCCAACCACGCAGTCATAAATAACCGCGCCAGCCCGGCGACACCTGGCTALCG
CGACAGCGCGACACTGCGGGCACAGCCGAGTCAGCGTAACTGAGGCGCGGCCGAGTGCGG
GGCTCTCIGGGGCCCGCGCCGCTGCTACGGGCGGGGTGGGTCTCCGAGCTGGGCTCAGCG
CCCGTCTGGGACACTCACATTCCCTAACGGTCTCCTGACCTCAGGAAACTCRAAGGTCTTG
ACTCAAGGTCGTGAACGATTTGCAATTGTATCTTCACATATACGACACAAATGAGGTATA
AGCATTTGGCTCAAGTCATAACGATTGCARATTAAGGCARAACACTTTGACGACTGAAGGG
CAGCTTCCGGACTTTTGATGGGAGAAGGCTAATGCTGTTT

[SEQ ID NO: 166] - EFHAZ

CCTGGCGCGGACAGGACCCAGAAACAAACCACAGCCLCGGGGCGCAGCCGCCAGGGCGAAG
GTTAGTTCCGGTCCCTTCCCCTCCCCTCCCCACTTGGACGCGCTTGCGGAGGATTGCGTT
GACGAGACTCTTATTTATTGTCACCAACCTGTGGTGGAATTTGCAGTTGCACATTGGATC
TGATTCGCCCCGCCCCGAATGACGCCTGCCCGGAGGCAGTGAAAGTACAGCCGCGCCGLC
CCAAGTCAGCCTGGACACATAAATCAGCACGCGGCCGGAGAACCCCGCAATCTCTGCGCC
CACAAAATACACCGACGATGCCCGATCTACTTTAAGGGCTGAAACCCACGGGCCTGAGAG
ACTATAAGAGCGTTCCCTACCGCCATGGAACAACGGGGACAGAACGCCCCGGCCGCTTCG
GGGGCCCGGAAAAGGCACGGCCCAGGACCCAGGGAGGCGCGGGGAGCCAGGCCTGGGCLC
CGGGTCCCCAAGACCCTTGTGCTCGTTGTCGCCGCGGTCCTGCTGTTGGTGAGTCCCCGC
CGCGGTCCCTGGCTGGGGAAGAGCGETGCCTGGCGCCTGGAGAGGGCAGGGAGAGAGGGGG
ACACGGCGGGGGETGCGETGGCCCGGGETCGCCTGCGGCCGGGCATGTCCGGGCAAGACGCAL
CAGTCGTCGGAGTCGGGGGAAGAGATGGGTCCCCGGGTTGGGCAGGAGCGACCTGGGCCG
CCAGGGAACAGAGCGCGCGCTCCACTTGGTGTAAATTCCCGAATCCAGTGGGGGAGGGCG
ACAAGGAGGGAATTCCCGAGTAAGCTGCGTGAAGCCACGGAGAGGTCGTCGGACTTTGAT
TTTGTTTTICTITCCTTACTTTCTGTITTCTTTCTCTTTITTCTCTTTCTTCCTTTCTTTCCC
TCCCTTCCTTCCTCGCTCAGTTCCTGCCTTAATTTCTTTTTCTTTTGCGCCTTCGAATGA
ATTCCTAAAGGCGCTCATTGCAGATCGCTTTGAACCTGCGGCCGGCGAAGAACTCCCCTG
TGGTCGCTGCGGCCCAGTGCGTTCCGTTCCGTGCGCGGGAGTCGTCGCGGGCGCAGCTGGA
GAGGCCCCTTCCCCTCCTTAGCGGCTGCGCCCCTACGCGTGCGGGGCCGCTCATCGCCAA
TGCCATTGTTTGGGGTTCCTTGGGAAAACGAGATTTAGGAGAAGGGAGTTGTGGCACTTG
GGGCCTGACCTGCTTGATAATAGCAGCTGCATTTTGGCCTGGGAAGAGCCTTTCTTGCCA
CCTCTTGGCAAGTATCCGTGATAATGGGGAAGGGACAAAG

[SEQ ID NO: 167] - TNFRSF10B
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CTTTGTCCCTTCCCCATTATCACGGATACTTGCCAAGAGGTGGCAAGAAAGGCTCTTCCC
AGGCCAAAATGCAGCTGCTATTATCAAGCAGGTCAGGCCCCAAGTGCCACAACTCCCTTC
TCCTAAATCTCGTTTTCCCAAGGAACCCCAAACAATGGCATTGGCGATGAGCGGCCCCGC
ACGCGTAGGGGCGCAGCCGCTAAGGAGGGGAAGGGGCCTCTCCAGCTGCGCCCGCGACGA
CTCCCGCGCACGGAACGGAACCACTGGGCCGCAGCGACCACAGGGGAGTTCTTCGCCGGC
CGCAGGTTCARAAGCGATCTGCAATGAGCGCCTTITAGGAATTCATTCGAAGGCGCAARAAGA
AAAAGAAATTAAGGCAGGAACTGAGCGAGGAAGGAAGGGAGGGAAAGAAAGGAAGAAAGA
GAAARAAGAGAAAGAAACAGAAAGTAAGGAAAGAAAACAAAATCAAAGTCCGACGACCTCT
CCGTGGCTTCACGCAGCTTACTCGGGAATTCCCTCCTTGTCGCCCTCCCCCACTGGATTC
GGGAATTTACACCAAGTGGAGCGCGCGCTCTGTTCCCTGGCGGCCCAGGTCGCTCCTGCC
CAACCCGGGGACCCATCTCTTCCCCCGACTCCGACGACTGGTGCGTCTTGCCCGGACATG
CCCGGCCGCAGGCGACCCGGGCCACGCACCCCCGCCGTGTCCCCCTCTCTCCCTGCCCTC
TCCAGGCGCCAGGCACGCTCTTCCCCAGCCAGGGACCGCGGCGGGGACTCACCAACAGCA
GGACCGCGGCGACAACGAGCACAAGGGTCTTGGGGACCCGGGGCCCAGGCCTGGCTCCCC
GCGCCTCCCTGGGTCCTGGGCCGTGCCTTTTCCGGGCCCCCGAAGCGGCCGGGGCGTTCT
GTCCCCGTTGTTCCATGGCGGTAGGGAACGCTCTTATAGTCTCTCAGGCCCGTGGGTTTIC
AGCCCTTAAAGTAGATCGGGCATCGTCGGTGTATTTTGTGGGCGCAGAGATTGCGGGGTT
CTCCGGCCGCGTGCTGATTTATGTGTCCAGGCTGACTTGGGGCGGCGCGGCTGTACTTTC
ACTGCCTCCGGGCAGGCGTCATTCGGGGCGGGGCGAATCAGATCCAATGTGCAACTGCAA
ATTCCACCACAGGTTGGTGACAATAAATAAGAGTCTCGTCAACGCAATCCTCCGCAAGCG
CGTCCAAGTGGGGAGGGGAGGGGAAGGGACCGGAACTAACCTTCGCCCTGGCGGLCTGCGE
CCCGGGCTGTGGTTTGTTTCTGGGTCCTGTCCGCGCCAGG

[SEQ ID NO: 168] - TNFRSF10B

TGCCCCTTTTCTGAGTGCTTGGAAGTGACTGCTGCAAGTGACAAGTGACCACGCCTTTTC
CCCCGLCGGGTATAAATTCAGAGGCGCTGCGCTCCGATTCTGGCAGTGCAGCTGTGGGAAL
CTCTCCACGCGCACGAACTCAGCCAACGATTTCTGATAGATTTTTGGGAGTTTGACCAGA
GATGCAAGGGGTGAAGGAGCGCTTCCTACCGTTAGGGAACTCTGGGGACAGAGCGCCCCG
GCCGCCTGATGGCCGAGGCAGGGTGCGACCCAGGACCCAGGACGGCGTCGGGAACCATAL
CATGGCCCGGATCCCCAAGACCCTAAAGTTCGTICGTCGTCATCGTCGCGGTCCTGCTGCC
AGTGAGTCCCGGCCGCGGETCCCTGGCTGGGGAAGAGCGCACCTGGCGCCEGGAGGGGGCA
GGGAGACGGGGACACGGCAGGGATGCCTGGCCCTGGTCACCTGCGGCCGGGECATGTCCGE
GCAGGACGAACTCGCCGTCGGAGTCAGGGGAAGAACTGGGTCCCCGGGCTGGGCAGGAGG
GACCCGGCCGCGAGGGAGCAGAGAGGCGGTCCCCLCTGGCTGCCCCGAGCCCGCGAAGGGA
GGGAAGTTCCAGAATCGAGAGAGGGAGGGAGTCAAGGTGGAACCCATAGAGTGAGCCTCC
TGAAGACACAGAGCGGTTGCCTCTCTCATTAATTAATTAATTAGTTAATAAAATTAACCC
CATGTTTACATTCTTAAACGTGTTCCTTGGAGATCGGTTTAACCAACAGCCAGTGARAAA
ACTTTTCAGCGCTGTCTTTA

[SEQ ID NO: 169] - TNFRSF10C

TARAGACAGCGCTGAAAAGTTTTTTCACTGGCTGTTGGTTAAACCGATCTCCAAGGAACA
CGTTTAAGAATGTAAACATGGGGTTAATTTTATTAACTAATTAATTAATTAATGAGAGAG
GCAACCGCTCTGTGTCTTCAGGAGGCTCACTCTATGGGTTCCACCTTGACTCCCTCCCTC
TCTCGATTCTGGAACTTCCCTCCCTTCGCGGGCTCGGGGCAGCCAGGGGGACCGCCTCTC
TGCTCCCTCGCGGCCGGGTCCCTCCTGCCCAGCCCGGGGACCCAGTITCTTCCCCTGACTC
CGACGGCGAGTTCGTCCTGCCCGGACATGCCCGGCCGCAGGTGACCAGGGCCAGGCATCC
CTGCCGTGTCCCCGTCTCCCTGCCCCCTCCCGGCGCCAGGTGCGCTCTTCCCCAGCCAGG
GACCGCGGCCGGGACTCACTGGCAGCAGGACCGCGACGATGACGACGACGAACTTTAGGG
TCTTGGGGATCCGGGCCATGGTATGGTTCCCGACGCCGTCCTGGGTCCTGGGTCGCACCC
TGCCTCGGCCATCAGGCGGCCGGGGCGCTCTGTCCCCAGAGTTCCCTAACGGTAGGAAGC
GCTCCTTCACCCCTITGCATCTCTIGGTCAAACTCCCAAAAATCTATCAGAAATCGTTGGCT
GAGTTCGTGCGCGTGGAGAGGTTCCCACAGCTGCACTGCCAGAATCGGAGCGCAGCGCCT
CTGAATTTATACCCGCGGGGGAARAAGGCGTGGTCACTTGTCACTTGCAGCAGTCACTTCC
AAGCACTCAGAAAAGGGGCA

[SEQ ID NO: 170] - TNFRSF10C
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GAAATAACTTGAGCCAGGGATCAARACACTAAGATTGGCAGGAAATGAGCAGGAAGAGGTA
GCGGGGTCCCTGACGCCATCTATTCAATTGTTTTTCAGAAGAGGTATCAGCTCTTGAAGG
CTTACTTCTCAATACTGGCTGCGAGAGCAAGAATGGTGTGTAATTTACAAAAGCCGTCAT
TGCTGTAGGTAAGTTGTAGCAAACGACTCGCGCCCGAGCATTCCCGCCCCCGCCTTCGLT
GCGGCCCCGCCCACGACGACCCTGGGGAACTACAAGTCCCGCCATACAGCGGGGAGCGCC
CGGAGCTCGCGCCGGCCCCGCCCCCAGCCCGGTCCCCACCCCCGGCTCCGLCCCCCGGLLe
CCTCCCGCCGGGTCAACCCCGAAGAGTCGCCGGTGGCCGCGGCAGACGGAAGCCGAACGA
GTTCCTCGGCGGCTGCAGGATGGGGGACTCCAAAGTGAAAGTGGCGGTGCGGATACGACC
CATGAACCGGCGAGGTGAGAGCCGAGCCCTCCTGGGECCGCCGEGGCEGAGGCGGCAGGTG
CCTGGCGCGLCCTTCCCTCGGLCCGCCGETGGEEEEGETCCGGLCGGCCCCGCCCCTATAGTCAG
CGGCGGGEGCGCGAGGAGGGGCCCGGGGACCCTGAAACCCGCTCCCGLCGCTGAGACGCCCG
GCTCCCTCTICTCCCCTCCCTTCCCCCCTGGCCAGCCCCGTCCCTGGCGCCGTCGGGCCC
CTCGTGCCGGCCCCGCTGCCCCTTCCGCCTGCGCCCGCCCCGCCCCTGCGCCCTITTTGCC
CTCTCGTCTCCCCCGGAGGTTCCCGAGGGCGCCCTCGGCCCTCGCGCCCAGCCTCGTCCT
GGCCCCTCAGCCTCGCTCCTTCCCCGCCAGCTGTCATCGTCGCCCCCGCGCGCGGGTCGL
CAGCCCCTGCAGCCCGCCTCGGGACCGLCCCGGEGACCCCCCGGGACCCCGLGTCTCGCCCG
GGTCGCCCAAGCCTGCACCGCCTTGGCCCGLCGGCGEGAAGAAGGGCAGGGGGCCAGGLGG
GTGCCCCGCGGCGAGTTCCTTCCACCTGGGCGTCCTGAGATTGGGGTCAGGTGGAGGAGA
TGCCCTTTTCGTITGTTTITTGGACAGTTGAGAAAGTTTTGGTTTTGCCTGAAGTCTCATTC
ATCATCTCTCAATAAATAGCTAAAGTGCCAAGATTCTTGTGGAATTGTATCTTTICTGACA
TTCTCTTAACTCTGCAGGGAGTGTAGAGAAGGCAGATAAACCGAGTACATTTAAATAATC
TGTAGACCCGGGGAGTGGAGAGAACCCCARAAGTCAGGGG

[SEQ ID NO: 171] - KIF13B

CCCCTGACTTITTGGGGTTICTCTCCACTCCCCGGGTCTACAGATTATTTAAATGTACTCGG
TTTATCTGCCTTCTCTACACTCCCTGCAGAGTTAAGAGAATGTCAGARAGATACAATTCC
ACAAGAATCTITGGCACTTTAGCTATTTATTGAGAGATGATGAATGAGACTTCAGGCAAAA
CCAAAACTTTCTCAACTGTCCAAAAACAACGAAAAGGGCATCTCCTCCACCTGACCCCAA
TCTCAGGACGCCCAGGTGGAAGGAACTCGCCGCGGGGCACCCGCCTGGCCCCCTGCCCTT
CTTCCCGCCGCGGGCCAAGGLCGGTGCAGGCTTGGGCGACCCGEGCGAGACGCGEGEETCCC
GGGGGGTCCCGGGECGEETCCCGAGGCGGECTGCAGGGGCTGGCGACCCGCELCGLEEGEELE
ACGATGACAGCTGGCGGGGAAGGAGCGAGGCTGAGGGGCCAGGACGAGGCTGGGCGCGAG
GGCCGAGGGCGCCCTCGGGAACCTCCGGGGGAGACGAGAGGGCAARAGGGCGCAGGGGLG
GGGCGGGCGCAGGCGGAAGGGGCAGCGGGGCCGGCACGAGGGGCCCGACGGCGCCAGGGA
CGGGGCTGGCCAGGGGGGAAGGGAGGGGAGAAGAGGGAGCCGGGCGTCTCAGCGCGGGAG
CGGGTTTCAGGGTCCCCGGGCCCCTCCTCGCGCCCCGCCGCTGACTATAGGGGLGGGGCT
GCCGGACCCCCCACGGLGGLCCGAGGGAAGGGLCGCGCCAGGCACCTGCCGLCCTCCGCCCCG
GCGGCCCAGGAGGGCTCGGCTCTCACCTCGCCGGTTCATGGGTCGTATCCGCACCGCCAC
TTTCACTTTGGAGTCCCCCATCCTGCAGCCGCCGAGGAACTCGTTCGGCTTCCGTCTGCC
GCGGCCACCGGCGACTCTTCGGGGTTGACCCGGCGGGAGGGGGCCGGEGGECGGAGCCEGG
GGTGGGGACCGGGCTGGGGGCGGEGECCEGCGCGAGCTCCGGGCGCTCCCCGCTGTATGGC
GGGACTTGTAGTTCCCCAGGGTCGTCGTGGGCGGGGECCGCAGCGAAGGCGGGGGCGGGAA
TGCTCGGGCGCGAGTCGTTTGCTACAACTTACCTACAGCAATGACGGCTTTTGTAAATTA
CACACCATTCTTGCTCTCGCAGCCAGTATTGAGAAGTAAGCCTTCAAGAGCTGATACCTC
TTCTGAAAAACAATTGAATAGATGGCGTCAGGGACCCCGCTACCTCTTCCTGCTCATTTC
CTGCCAATCTTAGTGTTTGATCCCTIGGCTCAAGTTATTTC

[SEQ ID NO: 172] - KIF13B
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ACCCCCTCCTITCCTTICTTTCCCTACCGCCCCACGCGCGACCCGGGGATGGCTCCGTGGLC
TCACGAGAACAGCTICTICTTGCCCCATGGCCGGACCTCCCCACCCTGGCGCCCAATACCGC
CAACACCAGTGGGCTGCCAGGGGTTCCGTGGGAGGCGGCCCTAGCCGGGGCCCTGCTGGC
GCTGGCGGTGCTGGCCACCGTGGGAGGCAACCTGCTGGTCATCGTGGCCATCGCCTGGAC
TCCGAGACTCCAGACCATGACCAACGTGTTCGTGACTTCGCTGGCCGCAGCCGACCTGGT
GATGGGACTCCTIGGTGGTGCCGCCGGCGGCCACCTTGGCGCTGACTGGCCACTGGCCGTT
GGGCGCCACTGGCTGCGAGCTGTGGACCTCGGTGGACGTGCTGTGTGTGACCGCCAGCAT
CGAAACCCTIGTIGCGCCCTGGCCGTGCGACCGCTACCTGGCTGTGACCAACCCGCTGCGTTA
CGGCGCACTGGTCACCAAGCGCTGCGCCCGGACAGCTGTGGTCCTGGTGTGGGTCGTGTC
GGCCGCGGTIGTICGTTTGCGCCCATCATGAGCCAGTGGTGGCGCGTAGGGGCCGACGCCGA
GGCGCAGCGCTGCCACTCCAACCCGCGCTGCTGTGCCTTCGCCTCCAACATGCCCTACGT
GCTGCTGTICCTCCTCCGTCTCCTTCTACCTTCCTCTTCTCGTGATGCTCTTCGTCTACGC
GCGGGTTTITCGTGGTGGCTACGCGCCAGCTGCGCTTGCTGCGCGGGGAGCTGGGCCGCTT
TCCGCCCGAGGAGTCTCCGCCGGCGCCGTCGCGCTCTCTGGCCCCGGCCCCGGTGGGGAL
GTGCGCTCCGCCCGAAGGGGTGCCCGCCTGCGGCCGGCGGCCCGCGCGCCTCCTGCCTCT
CCGGGAACACCGGGCCCTGTGCACCTTGGGTCTCATCATGGGCACCTTCACTCTCTGCTG
GTTGCCCTITCTITTCTGGCCAACGTGCTGCGCGCCCTGGGGGGCCCCTCTCTAGTCCCGGG
CCCGGCTTTCCTTGCCCTGAACTGGCTAGGTTATGCCAATTCTGCCTTCAACCCGCTCAT
CTACTGCCGCAGCCCGGACTTTCGCAGCGCCTTCCGCCGTCTTCTGTGCCGCTGCGGCCG
TCGCCTGCCTCCGGAGCCCTGCGCCGCCGCCCGCCCGGCCCTCTTCCCCTCGGGCGTTCC
TGCGGCCCGGAGCAGCCCAGCGCAGCCCAGGCTTTGCCAACGGCTCGACGGGTAGGTAAC
CGGGGCAGAGGGACCGGCGGCTCAGGGTCGGGAAGCATGCGATGTGTCCGTGGGTCAACT
TTTTGAGTGTGGAGTTTATTAAGAGAAGGTGGGATGGCTTTGCTTGGAGAGAARAGGGAA
CGAGGAGTAGCGAACCAAAATGGGACCCAGGGTCCTTTTCTTTCCGGATCCAGTCACTAG
GGTAGAAGCAAAGGAGGGCGAGCGGGCCGTCGTTCCTCACCCAAGGACCCAAGGTGCGCC
ACCGGARAGCGCIGCGGTGTCCCGAGGACTCTCGCCTCGCCTGGTCGGCT

[SEQ ID NO: 173] - ADRB3

AGCCGACCAGGCGAGGCGAGAGTCCTCGGGACACCGCAGCGCTTTCCGGTGGCGCACCTT
GGGICCTTGGGTGAGGAACGACGGCCCGCTCGCCCTCCTTTGCTTCTACCCTAGTGACTG
GATCCGGAAAGAAAAGGACCCTGGGTCCCATTTTGGTTCGCTACTCCTCGTTCCCTTTTC
TCTCCAAGCAAAGCCATCCCACCTTICTICTTAATAAACTCCACACTCAAAAAGTTGACCCA
CGGACACATCGCATGCTTCCCGACCCTGAGCCGCCGGTCCCTCTGCCCCGGTTACCTACC
CGTCGAGCCGTITGGCAAAGCCTGGGCTGCGCTGGGCTGCTCCGGGCCGCAGGAACGCCCG
AGGGGAAGAGGGCCGGGLCEGEELCEECEGCGLCAGGGCTCCGGAGGCAGGCGACGGCCGCAGC
GGCACAGAAGACGGCGGAAGGCGCTGCGAAAGTCCGGGCTGCGGCAGTAGATGAGCGGGT
TGAAGGCAGAATTGGCATAACCTAGCCAGTTCAGGGCAAGGAAAGCCGGGCCCGGGACTA
GAGAGGGGCCCCCCAGGGCGCGCAGCACGTTGGCCAGAAAGAAGGGCAACCAGCAGAGAG
TGAAGGTGCCCATGATGAGACCCAAGGTGCACAGGGCCCGGTGTTCCCGGAGAGGCAGGA
GGLCGCGLGEGGECCECCEGECCGECAGGLCGGGECACCCCTTCGGGCEGGAGCGCACGTCCCCALCG
GGGCCGGGEGECCAGAGAGCGLCGACGGCGCCGEGCEGAGACTCCTCGGGCGGAAAGCGGCCCA
GCTCCCCGLCGCAGCAAGCGCAGCTGGCGCGTAGCCACCACGAAAACCCGCGCGTAGACGA
AGAGCATCACGAGAAGAGGAAGGTAGAAGGAGACGGAGGAGGACAGCAGCACGTAGGGCA
TGTTGGAGGCGAAGGCACAGCAGCGCGGGETTGGAGTGGCAGCGCTGCGCCTCGGCGTCGG
CCCCTACGCGCCACCACTGGCTCATGATGGGCGCAAACGACACCGCGGCCGACACGACCC
ACACCAGGACCACAGCTGTCCGGGCGCAGCGCTTGGTGACCAGTGCGCCGTAACGCAGCG
GGTTGGTCACAGCCAGGTAGCGGTCCACGGCCAGGGCGCACAGGGTTTCGATGCTGGCGG
TCACACACAGCACGTICCACCGAGGTCCACAGCTCGCAGCCAGTGGCGCCCAACGGCCAGT
GGCCAGTCAGCGCCAAGGTGGCCGCCGGCGGCACCACCAGGAGTCCCATCACCAGGTCGG
CTGCGGCCAGCGAAGTCACGAACACGTTGGTCATGGTCTGGAGTCTCGGAGTCCAGGCGA
TGGCCACGATGACCAGCAGGTTGCCTCCCACGGTGGCCAGCACCGCCAGCGCCAGCAGGG
CCCCGGCTAGGGCCGCCTCCCACGGAACCCCTGGCAGCCCACTGGTGTTGGCGGTATTGG
GCGCCAGGGTGGGGAGGTCCGGCCATGGGGCAAGAGAGCTGTTCTCGTGAGGCCACGGAG
CCATCCCCGGGTCGCGCGTGGGGCGGTAGGGAAAGAAGGAAGGAGGGGGT

[SEQ ID NO: 174] - ADRB3



U.S. Patent Oct. 1, 2013 Sheet 56 of 67 US 8,546,078 B2

FIG 2Z

CGCAGACCCAGCAGGAGAGCGCAACCTAGCATCTTTAAGGTTCGCTTAGCCCTTCCTGTG
CACCTGGAAGGAAGCCTTATCTTAAACTCCCTTCCACCTAGAGTTTATTTTCGCCTGCGT
GCGACAGGGCTTTTGTACTTAAGTGAGTTAAGGAATGAACCCCGAACTCTTCTGGGAAAG
CCACCAACGTTCCCCCCGCACCCCTCCCAGGGTTCCTGACCACGGAGACTCTGCTTGGGG
CACAGGTGTGGGAGTCGCAAACTTTTICTCTGCGCCGICCTTTTCCGCGTGGAATGGGACG
GAGCAGCCCTCCCAGGCGCTGCCTGGCTGCGGAGGGGAGCGGGCAGCGAGAGCCTCGGGT
CTCCGCCTGGGTITCCCGGGTCTCCGGGGCGCTGGCCTCGGTCTCCGCGCAGCGTCCAGCG
ACCCCTGTCGGGGGETTCCCGGLCAGCCGCGCCGLCCACCLCCCCGLCCGGCCAGLGCGGGAGG
ARAAGGGGCTGCGCCCGGGAGCGCCGAGCCCAGGCTCCTCCCGGTGGCGTGTCCGCGCCT
CGGGGTGGGGGTGTGGTGGGGAAGAGGGAGGGGGCGAGGCCAGGGGAGGGTGCGAAGGAG
GCGCCTGCCTCCAACCTGCGGGCGGEEAGGTGEETGGLCTGCGGGGCAATTGAAAARAGAGCC
GGCGAGGAGTTCCCCGAAACTTGTTGGAACTCCGGGCTCGCGCGGAGGCCAGGAGCTGAG
CGGCGGCGGCTGCCGGACGATGGGAGCGTGAGCAGGACGGTGATAACCTCTCCCCGATCG
GGTTGCGAGGGCGCCGEGGCAGAGGCCAGGACGCGAGCCGCCAGCGGTGGGACCCATCGAC
GACTTCCCGGGGCGACAGGAGCAGCCCCGAGAGCCAGGGCGAGCGCCCGTTCCAGGTGGC
CGGACCGCCCGCCGCGTCCGCGCCGCGCTCCCTGCAGGCAACGGGAGACGCCCCCGCGCA
GCGCGAGCGCCTCAGCGCGGCCGCTCGCTCTCCCCCTCGAGGGACAAACTTTTCCCAAAC
CCGATCCGAGCCCTTGGACCAAACTCGCCTGCGCCGAGAGCCGTCCGCGTAGAGCGCTCC
GTCTCCGGCGAGATGTCCGAGCGCAAAGAAGGCAGAGGCAAAGGGAAGGGCAAGAAGAAG
GAGCGAGGCTCCGGCAAGAAGCCGGAGTCCGCGGCGGGCAGCCAGAGCCCAGGTGGGETGC
GCAGCGCGGCCCGGGCCCCACGATCCTCCTCCTGCTCCTCCTACTCCTCCTCCTCCTCGG
ATGCCGTGGCCTCTCCCTCCCCCTCTCCCTCGCCCGICCTCITCGCCCTGCGCTCTGAGC
GCCCGTTGAGTCGCGCGGTGCTTCCCCTCCTGGGGGCCGCCGCTCACCTGGGCGCCGAGT
CCTACCGGGCGCCTACGCCCAGAGCTCAGGGCAAGGGACAGCAGTCCCGGCCGCACCCTC
CCAGAGTCCCGGGAGCGCTTCGCTCCCTGGCACGGCCCCTCCCCAGCGCCTTAGCGGCTG
AGCCCAGCCCGGGAGTGGGACCTGGGCTATAGGAGTCGAGGCTGCGTGCGCGCGTGCCCC
GCGCCATAAGCGCTTTGCACGGGGGCCGTGTGCCCTCTAGCGGGAAACGCTGGAATGGGC
CGCCTGGAGGGAGAGCCGGTCCCCTCGGTGTGCCTGGCAGCGCAGAAGTGGGTGGTCGAG
CAAGAGGCCGCGTGGGAAGTTAGCTTCGGCGTTTTGGGGCACAGGGCAAGCGATGTAGAG
TGCGCGCCGGITCATCTTGATTCAGTCCTGTGCTACGGAGACTCAAGAGCAGCGGCAGGEG
[SEQ ID NO: 175] - NRG1
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CCCTGCCGCTGCTCTTGAGTCTCCGTAGCACAGGACTGAATCAAGATGAACCGGCGCGCA
CTCTACATCGCTTGCCCTGTGCCCCAAAACGCCGAAGCTAACTTCCCACGCGGCCTICTTG
CTCGACCACCCACTTCTGCGCTGCCAGGCACACCGAGGGGACCGGCTCTCCCTCCAGGCG
GCCCATTCCAGCGTTTCCCGCTAGAGGGCACACGGCCCCCGTGCAAAGCGCTTATGGCGC
GGGGCACGCGCGCACGCAGCCTCGACTCCTATAGCCCAGGTCCCACTCCCGGGCTGGGCT
CAGCCGCTAAGGCGCTGGGGAGGGGCCGTGCCAGGGAGCGAAGCGCTCCCGGGACTCTGG
GAGGGTGCGGCCGGGACTGCTGTCCCTTGCCCTGAGCTCTGGGCGTAGGCGCCCGGTAGG
ACTCGGCGCCCAGGTGAGCGGCGGCCCCCAGGAGGGGAAGCACCGCGCGACTCAACGGGE
GCTCAGAGCGCAGGGCGAAGAGGACGGGCGAGGGAGAGGGGEGAGGGAGAGGCCACGGCAT
CCGAGGAGGAGGAGGAGTAGGAGGAGCAGGAGGAGGATCGTGGGGCCCEGGCCGCGELTGT
GCACCCACCTGGGCTCTGGCTGCCCGCCGCGGACTCCGGCTTCTTGCCGGAGCCTCGCTC
CTTCTTCTTGCCCTTCCCTTTGCCTCTGCCTTCTTTGCGCTCGGACATCTCGCCGGAGAC
GGAGCGCTCTACGCGGACGGCTCTCGGCGCAGGCGAGTTTGGTCCAAGGGCTCGGATCGG
GTTTGGGAAAAGTTTGTCCCTCGAGGGGGAGAGCGAGCGGCCGCGCTGAGGCGCTCGCGL
TGCGCGGGGGCGTCTCCCGTTGCCTGCAGGGAGCGCGGCGCGGACGCGGCGGGCGGTCCG
GCCACCTGGAACGGGCGCTCGCCCTGGCTCTCGGGGCTGCTCCTGTCGCCCCGGGAAGTC
GTCGATGGGTCCCACCGCTGGCGGCTCGCGTCCTGGCCTCTGCCCGGCGCCCTCGCAACC
CGATCGGGGAGAGGTTATCACCGTCCTGCTCACGCTCCCATCGTCCGGCAGCCGCCGLCCG
CTCAGCTCCTGGCCTCCGCGCGAGCCCGGAGTTCCAACAAGTTTCGGGGAACTCCTCGCC
GGCTCTITTTTCAATTGCCCCGCAGCCACCCACCTCCCGCCCGCAGGTTGGAGGCAGGCGL
CTCCTTCGCACCCTCCCCTGGCCTCGCCCCCTCCCTCTTCCCCACCACACCCCCACCCCG
AGGCGCGGACACGCCACCGGGAGGAGCCTGGGCTCGGCGCTCCCGGGCGCAGCCCCTTTT
CCTCCCGCGCTGGCCGEECEEEEEETGGCGGCGCEGGCTGCCGGGAACCCCCGACAGGGGT
CGCTGGACGCTGCGCGGAGACCGAGGCCAGCGCCCCGGAGACCCGGGAACCCAGGCGGAG
ACCCGAGGCTCTCGCTGCCCGCTCCCCTCCGCAGCCAGGCAGCGCCTGGGAGGGCTGCTC
CGTCCCATTCCACGCGGAAAAGGACGGCGCAGAGAAAAGTTTGCGACTCCCACACCTGTG
CCCCAAGCAGAGTCTCCGTGGTCAGGAACCCTGGGAGGGGTGCGGGGGGAACGTTGGETGG
CTTTCCCAGAAGAGTTCGGGGTTCATTCCTTAACTCACTTAAGTACAAAAGCCCTGTCGC
ACGCAGGCGAAAATAAACTCTAGGTGGAAGGGAGTTTAAGATAAGGCTTCCTTCCAGGTG
CACAGGAAGGGCTAAGCGAACCTTAAAGATGCTAGGTTGCGCTCTCCTGCTGGGTCTGCG
[SEQ ID NO: 176] - NRGI
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GGGAGGGTGGCCTGCAAGGCGGGGCCGGTTGCGGTCAAGTTCAAGTAGGGTCAGAGCAGG
AGAACACTGGCATAAAAAATAGCCACATCCAAGGAAGCAGTGAGGTGTGGGGACCATCTA
TTTCGGTGGGCCTTCCCACCCCCAGGCCGGCCTTCCCATCACGCGTGGGTGTGGGGGCAL
TGCCCCCGCTGCGCGCAGGAACAGCGGGGAGAGCCAGGAGCGGAGCGGCTTCGGGATGCC
AGACTGAGCAGTGGGTTCGTCTGCGGCCACCTCTCAGGGAACAAGCTTCCCCCCGCGGAG
ACTCTGCTICTTTTAAAAGCCTTCCTGGGTTTAGTCTAGGGCGACAGGACGACCTCCCTT
GGGAAGGGAGAGCCTGCCAGTCCCCCTCCCATTCGCCAGGCGGTGCAGCCCCTCCTCCCG
CCCGGGGCGCGCGCACCTCAGCGTCGCGGGCCTAGCGCCCAGCAGCCGCGCCCCAGGLCG
GGCCTCGGGTTCCGGGAGCCCGCAGGCGCGCGCCCGGCCGGGCGTGTCGGGAGCGCGCGE
CGGCCGGEGEGGECEGAGCGCAGCCAGGGLCTGCGLGEGELGLGLCCCEGCTCCCGCCCGCTCCCA
GCCGGGCCCCCCAGCGGTCGGCGGGACGGCTCCCGGCTGCAGTCTGCCCGCCCGLCCCLGL
GCGGGGGCCGAGTCGCGAAGCGCGCCTGCGACCCGGCGTCCGGGCGCGCTGGAGAGGALG
CGAGGAGCCATGAGGCGCCAGCCTGCGAAGGTGGCGGCGCTGCTGCTCGGGCTGCTICTTG
GAGGTAGGGGCCGGGGACCGGGTGCTGCCGGAGGCGCGGCGCCCACCATGCTGGCGGCTG
GGGGCGCGCAGTTCCGAGGCGCCCCAGAGGACCTTGCCTGGGAGCGCAGACGGTGGAGCG
ACGGGGAGCCACAGCCCTGCGCGCCTCCCGGAGCTGGGAGGTGCGGGACCCTGGTGACGG
GGAGGCTCCCGCCCCGGTCCGCGCCTTCCGTCGTTCCTTCGGTTTTCGCACCCCGCCCCC
ACCCTGCGGGTGAGCGCGTTTCCCGCGCCGACCGCCTCCGTTAGCTCGGGGTGACCTTTG
TGCACCGTCCGCCCCCTCTCCCCGCCGCAGAGGGCCGAGGATCGGATGGACCCGGGGETTG
GGCGGGGGETGGTCCTCGGGCECGGLCGCAGGCGCGGAGAGCCCGGGGCGCCEGGCAGTTTG
GGGTTAGGAAAGGATGGGTGCCGAGCCGGGGTGAGGGGAGCGGGCGGAGGGGACTGTGGG
GAAGTGTCGCGGGAGTGCCGGGAGTTGTGGAGGTGAGCAGCGGGAGGAGGCGTTCCCGCG
TGTGAAAATGAAGTGCAGCCTTTAGGTGCGGGGAGGAAATTCTGCGGAGAGCCTGGCTGG
GTGGGGGTGCGGAGCCGAAGCCGGCGGGGAACTTIGTTGAGCGGCTTCCGGGTGCGAGCGC
CCGTGACCGCATCCCTGGCGGGGACCGCGGCTGCTCCTGGCTGTGAAATTGCATCCTCGG
ATGGGGCCACATACTTCTCACTAAAGCAGGTTCCTTAARATGCGAACTAG

[SEQ ID NO: 177] - ECOP

CTAGTTCGCATTTTAAGGAACCTGCTTTAGTGAGAAGTATGTGGCCCCATCCGAGGATGC
AATTTCACAGCCAGGAGCAGCCGCGGTCCCCGCCAGGGATGCGGTCACGGGCGCTCGCAC
CCGGAAGCCGCTCAACAAGTTCCCCGCCGGCTTCGGCTCCGCACCCCCACCCAGCCAGGC
TCTCCGCAGAATTTCCTCCCCGCACCTAAAGGCTGCACTTCATTTITCACACGCGGGAALCG
CCTCCTCCCGCTGCTCACCTCCACAACTCCCGGCACTCCCGCGACACTTCCCCACAGTCC
CCTCCGCCCGCTCCCCTCACCCCGGCTCGGCACCCATCCTTTCCTAACCCCARACTGCCC
GGCGCCCCGGGCTCTCCGCGCCTGCGCCGCGCCCGAGGACCACCCCCGCCCAACCCLGGG
TCCATCCGATCCTCGGCCCTCTGCGGCGGGGAGAGGGGGCGGACGGTGCACAAAGGTCAC
CCCGAGCTAACGGAGGCGGTCGGCGCGGGAAACGCGCTCACCCGCAGGGTGGGEGEGCGEGEE
TGCGAAAACCGAAGGAACGACGGAAGGCGCGGACCGGEGGUGGGAGCCTCCCCGTCACCAG
GGTCCCGCACCTCCCAGCTCCGGGAGGCGCGCAGGGCTGTGGCTCCCCGTCGCTCCACCG
TCTGCGCTCCCAGGCAAGGTCCTCTGGGGCGCCTCGGAACTGCGCGCCCCCAGCCGCCAG
CATGGTGGGCGCCGCGCCTCCGGCAGCACCCGGTCCCCGGCCCCTACCTCCAAGAGCAGC
CCGAGCAGCAGCGCCGCCACCTTCGCAGGCTGGCGCCTCATGGCTCCTCGCGTCCTICTCC
AGCGCGCCCGGACGCCGGEGTCGCAGGCGCGCTTCGCGACTCGGLCCCCCGCGLCGGGEGLGEE
CGGGCAGACTGCAGCCGGGAGCCGTCCCGCCGACCGLCTGGGGEEGCCCGGCTGGGAGCGGE
CGGGAGCCGGGGCGCGCCGCGCAGCCCTGGCTGCGCTCCGCCCCCGGCCGCCGCGCGLTC
CCGACACGCCCGGLLGEGEECGELECGLCCTGCGGECTCCCGGAACCCGAGGCCCGEGCLCTGGEE
CGCGGCTGCTGGGCGCTAGGCCCGCGACGCTGAGGTGCGCGCGCCCCGGGCGGGAGGAGG
GGCTGCACCGCCTGGCGAATGGGAGGGGGACTGGCAGGCTCTCCCTTCCCAAGGGAGGTC
GTCCTGICGCCCTAGACTAAACCCAGGAAGGCTTITTAARAGAAGCAGAGTCTCCGCGGGG
GGAAGCTTGTTCCCTGAGAGGTGGCCGCAGACGAACCCACTGCTCAGTCTGGCATCCCGA
AGCCGCTCCGCTCCTGGCTCTCCCCGCTGTTCCTGCGCGCAGCGGGGGCAGTGCCCCCAL
ACCCACGCGTGATGGGAAGGCCGGCCTGGGGGTGGGAAGGCCCACCGARAATAGATGGTCC
CCACACCTCACTGCTTCCTTIGGATGTGGCTATTTTTTATGCCAGTGTTCTCCTGCTCTGA
CCCTACTTGAACTTGACCGCAACCGGCCCCGCCTTGCAGGCCACCCTCCC

[SEQ ID NO: 178] - ECOP
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TGCTGGGCAATGCGTGCGTGGTGGCTGCCATCGCCTTGGAGCGCTCCCTGCAGAACGTGG
CCAATTATCTTATTGGCTCTTTGGCGGTCACCGACCTCATGGTGTCGGTGTTGGTGCTGC
CCATGGCCGCGCTGTATCAGGTGCTCAACAAGTGGACACTGGGCCAGGTAACCTGCGACC
TGTTCATCGCCCTCGACGTGCTGTGCTGCACCTCATCCATCTTGCACCTGTGCGCCATCG
CGCTGGACAGGTACTGGGCCATCACGGACCCCATCGACTACGTGAACAAGAGGACGCCCC
GGCGCGCCGCTGCGCTCATCTCGCTCACTTGGCTTATTGGCTTCCTCATCTCTATCCCGC
CCATGCTGGGCTGGCGCACCCCGGAAGACCGCTCGGACCCCGACGCATGCACCATTAGCA
AGGATCATGGCTACACTATCTATTCCACCTTTGGAGCTTICTACATCCCGCTGCTGCTCA
TGCTGGTTCTCTATGGGCGCATATTCCGAGCTGCGCGCTTCCGCATCCGCAAGACGGTCA
AAAAGGTGGAGAAGACCGGAGCGGACACCCGCCATGGAGCATCTCCCGCCCCGCAGCCCA
AGAAGAGTGTGAATGGAGAGTCGGGGAGCAGGAACTGGAGGCTGGGCGTGGAGAGCAAGG
CTGGGGGTIGCTCTGTGCGCCAATGGCGCGETGAGGCAAGGTGACGATGGCGCCGCCCTGG
AGGTGATCGAGGTGCACCGAGTGGGCAACTCCAAAGAGCACTTGCCTCTGCCCAGCGAGG
CTGGTCCTACCCCTTGTGCC

[SEQ ID NO: 179] - HTRI1A

GGCACAAGGGGTAGGACCAGCCTCGCTGGGCAGAGGCAAGTGCTCTTTGGAGTTGCCCAC
TCGGTGCACCTCGATCACCTCCAGGGCGGCGCCATCGTCACCTTGCCTCACCGCGCCATT
GGCGCACAGAGCACCCCCAGCCTTGCTCTCCACGCCCAGCCTCCAGTTCCTGCTCCCCGA
CTCTCCATTCACACTCTTCTTGGGCTIGCGGGGCGEGGAGATGCTCCATGGCGEGETGTCCGC
TCCGGTCTTCTCCACCTTTTTGACCGTCTTGCGGATGCGGAAGCGCGCAGCTCGGAATAT
GCGCCCATAGAGAACCAGCATGAGCAGCAGCGGGATGTAGAAAGCTCCAAAGGTGGAATA
CGATAGTGTAGCCATGATCCTTGCTAATGGTGCATGCGTCGGGGTCCGAGCGGTCTTCCGG
GGTGCGCCAGCCCAGCATGGGCGGGATAGAGATGAGGAAGCCAATAAGCCAAGTGAGCGA
GATGAGCGCAGCGGCGCGCCGGGGECGTCCTCTTGTTCACGTAGTCGATGGGGTCCGTGAT
GGCCCAGTACCTGTICCAGCGCGATGGCGCACAGGTGCAAGATGGATGAGGTGCAGCACAG
CACGTCGAGGGCGATGAACAGGTCGCAGGTTACCTGGCCCAGTGTCCACTTGTTGAGCAC
CTGATACAGCGCGGCCATGGGCAGCACCAACACCGACACCATGAGGTCGGTGACCGCCAA
AGAGCCAATAAGATAATTGGCCACGTICTGCAGGGAGCGCTCCAAGGCGATGGCAGCCAC
CACGCACGCATTGCCCAGCA

[SEQ ID NO: 180] - HTRI1A

TGACGCAAGGTCCAGTCCAGATTGCCAGGCCCGGGGCATGAGAGAGGATCCTTGTAGGTT
TCGGAGGTGGGGGGEGCTGCACTCCATTGTTCACTCCGGGCCAATCAGGGTTGGCCCACTT
CCTCCCAGCCAATCTCCCTTCACCCCCAGCCTCCAACCCAACCCACCCCGCCCATCAGCC
CCTGGATCCCCATCACCTCCCCCGCATCCCCGGCAGTTCTGGGGAAGCTTCGTGACGCCA
CAGGTCCCGCCCCCAGCTCCGGCCCGGGEGCTAGTGCGTGTTGACGTCATGCTGCGTGCGG
GCCGGTGCGGAATCGCTCCTTCAACTCCGCGGGGCAGTAGGAGTTAGTTAGCAAAGAGCC
GAGGCCGGGCGCGCGACCCTCGTCCTITCTGCCCCTGGCCGCACACTTTGCGCACATCTCT
TTTTCTGCATGGTGGATATTATTTTTCATTATCCTTTTCTGGGTGCTATGGGTGATCATT
CCAAGAGTAAGTATTTCTGTGTGTGTGTGGGGTGGGGTGTGTGTGTATGCTTAATATGCA
AAATTTCTAA

[SEQ ID NO: 181] - ISLZ
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TTAGAAATTTTGCATATTAAGCATACACACACACCCCACCCCACACACACACAGAAATAC
TTACTCTTGGAATGATCACCCATAGCACCCAGAARAGGATAATGAAAAATAATATCCACC
ATGCAGAARAAAGAGATGTGCGCAAAGTGTGCGGCCAGGGGCAGAAGGACGAGGGTCGCGL
GCCCGGCCTCGGCTCITTGCTAACTAACTCCTACTGCCCCGCGGAGTTGAAGGAGCGATT
CCGCACCGGCCCGCACGCAGCATGACGTCAACACGCACTAGCCCCGGGCLCGGAGCTGGGG
GCGGGACCTGTGGCGTCACGAAGCTTCCCCAGAACTGCCGGGGATGCGGGEGAGGTGATG
GGGATCCAGGGGCTGATGGGCEGEGETGGETTGGGETTGGAGGCTGGGGETGAAGGGAGATT
GGCTGGGAGGAAGTGGGCCAACCCTGATTGGCCCGGAGTGAACAATGGAGTGCAGCCCCC
CCACCTCCGAAACCTACAAGGATCCTCTCICATGCCCCGGGCCTIGGCAATCTGGACTGGA
CCTTGCGTCA

[SEQ ID NO: 182] - ISL2

CAGGGAACAGACCCAGTAGTTGGCTTGGATCTCTTAACTCCAGAAAAGGCCGAGTGAGGA
CAAGGGAGACCACAGGGATAATTTCTGTGGCTCTGGTAAGGGGATGACAAGGGAGAAAAA
CTTTCCCACGGTTCCGTCTGGCCCGCGGCGCTTGTCTGCCTGCGCGGGGTCAAAGCCCGG
CGCCGCCCACGCGCGGLTCGGETGGGAACCCGCAGACGTGGGGCGAGCAGGGCCGLTGGL
TGTGGCGGGCGAGCGCCGGEGECGCCACGTCCGAGGCCGCGEGEETCGGGGCTGCAGGCACA
GCTCGAGCGCTTTCCGCGGGGTTTGGCTCCTGTCGCTTCCCGTCTCGCCGAACCGGCATC
GCCGCCGCCGGAGCCGCAGCGAGTCCTCAGAGCCTGGCTGCTGGCGEGCCGEGAGCGCCGG
GACGGGGCGCGAAGCCGGAGGCTCCGGGACGTGGATACAGGTAAAGGCCGGCGGGTCGGA
GTCGGGCGGGGCGCGEELEGECEGCECCTCTCGGAGGGACCTGGCCTCGGCCGGGCCCTACC
CAGCCGCGGTGGCCCGGGCCCCCACGTTGGCCCAGGCGGGGACGTGCCAAGGGGCTGGGC
TAGGGTTGCCGCTGGCCTGGCCGCCTCTCGCCCGGCGGGCCTCAGGTGACGCGGCCGLCGGE
CTTAACTTTCGCACCTGAGGCTCTCGGAGCGGCCTCGGGGCGCGCCCACCTGGAGGTTGG
AATTACACAGGGTCGAAAAAGCTGAGTCCTGGAGGCGAGGCGCTGTAGGTGTGGCGGAGG
AGGCCGGGGAAGGTGGGGETGGGTGCCAGGGGTCCAGTACTGAACCCTCTCCAGGTCTGAG
GTGGGGAACTGCGTCITGTTTAATTTCGGAGCTTGTGGGGACCACACAGCCCCTTCCACG
GCCGATTCCCTCTGCACGGTTCCACTTTCCTTTGTCTAGCCCATTTCAGTATCGGCGTCG
CAGTCGCTTTTGTTGCAGCCTTGGGTCCGGAGTGTACGACTTICTGCTAGGCAGAGGTCA
TAAGCTCTGAAATCCATCGGGCGGAGGTGG

[SEQ ID NO: 183] - LOC285671

CCACCTCCGCCCGATGGATTTCAGAGCTTATGACCTCTGCCTAGCAGAAAGTCGTACACT
CCGGACCCAAGGCTGCAACAAAAGCGACTGCGACGCCGATACTGAAATGGGCTAGACAAA
GGAAAGTGGAACCGTGCAGAGGGAATCGGCCGTGGAAGGGGCTGTGTGGTCCCCACAAGC
TCCGAAATTAAACAAGACGCAGTTCCCCACCTCAGACCTGGAGAGGGTTCAGTACTGGAC
CCCTGGCACCCACCCCACCTTCCCCGGCCTCCTCCGCCACACCTACAGCGCCTCGCCTCC
AGGACTCAGCTTTTTCGACCCTGTGTAATTCCAACCTCCAGGTGGGCGCGCCCCGAGGLCC
GCTCCGAGAGCCTCAGGTGCGAAAGTTAAGCCGCGGCCGCGTCACCTGAGGCCCGLCGGG
CGAGAGGCGGCCAGGCCAGCGGCAACCCTAGCCCAGCCCCTTGGCACGTCCCCGCCTGGG
CCAACGTGGGGGCCCEEGCCACCGCGGCTGGEGTAGGGCCCGGLCGAGGCCAGGTCCCTCC
GAGAGGCGCCGCCGCCGCGCCCCGCCCGACTCCGACCCGCCGGCCTTTACCTGTATCCAC
GTCCCGGAGCCTCCGGLCTTCGCGCCCCGTCCCGGLCGLCTCCCGGCCGCCAGCAGCCAGGCT
CTGAGGACTCGCTGCGGLCTCCGGCEGCGEGLCGATGCCGGTTCGGCGAGACGGGAAGCGACA
GGAGCCAAACCCCGCGGAAAGCGCTCGAGCTGTGCCTGCAGCCCCGACCCCGCGGLCTCG
GACGTGGCGCCCCGGCGCTCGCCCGCCACAGCCAGCGGCCCTGCTCGCCCCACGTCTGCG
GGITCCCACCCGAGCCGCGCGTGGGCGGCGCCGGGCTTTGACCCCGCGCAGGCAGACAAG
CGCCGCGGGCCAGACGGAACCGTGGGAAAGTTTTTCTCCCTTGTICATCCCCTTACCAGAG
CCACAGAAATTATCCCTGTGGTCTCCCTTGTCCTCACTCGGCCTTTTCTGGAGTTAAGAG
ATCCAAGCCAACTACTGGGTCTGTTCCCTG

[SEQ ID NO: 184] - LOC285671
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GGCAGCAGCCGCTGGCTTCTGCGCCCACTAGGAGCTTCGGATGCCCGAGTTAGGGCTGCG
CCAAGGCGGCCGGAGCAGAGAGGGAGACGGGGACGGGGACAGGCAGGGACAAAGTGCAAG
AGGCAAAACTGGCTGAAAAGCAGAAGTGTAGGAGCCGCCAAGGGGCGGGACGAACAGGTC
CGTGGGCCGGGCGEGAGCCAAGGGTGGGGGCCGGEGEGTCCCTCCAGGTGGCACTCGCGGLGL
TAGTCCCCAGCCTCCTCCCTTCCCCCGGCCCTGATTGGCAGGCGGCCTGCGACCAGCCGC
GAACGCCACAGCGCCCCGGGCGCCCAGGAGAACGCGAACGGCCCCCCGCGGGAGCGGEGLG
AGTAGGAGGGGGCGCCGGGCTATATATATAGCGGCTCGGCCTCGGGCGGGCCTGGCGCTC
AGGGAGGCGCGCACTGCTCCTCAGAGTCCCAGCTCCAGCCGCGCGCTTTCCGCCCGGLTC
GCCGCTCCATGCAGCCGGGGTAGAGCCCGGCGCCCGGGEGEGECCCCGTCGCTTGCCTCCCGL
ACCTCCTCGGTTGCGCACTCCTGCCCGAGGTCGGCCGTGCGCTCCCGCGGGACGCCACAG
GCGCAGCTCTGCCCCCCAGCTTCCCGGGCGCACTGACCGCCTGACCGACGCACGGCCCTC
GGGCCGGGATGTCGGGGCCCGGGACGGCCGCGGTAGCGCTGCTCCCGGCGGTCCTGCTGG
CCTTGCTGGCGCCCTGGGCGGGCCGAGGGGGCGCCGCCGCACCCACTGCACCCAACGGCA
CGCTGGAGGCCGAGCTGGAGCGCCGCTGGGAGAGCCTGGTGGCGCTCTCGTTGGCGCGLC
TGCCGGTGGCAGCGCAGCCCAAGGAGGCGGCCGTCCAGAGCGGCGCCGGCGACTACCTGC
TGGGCATCAAGCGGCTGCGGCGGCTCTACTGCAACGTGGGCATCGGCTTCCACCTCCAGG
CGCTCCCCGACGGCCGCATCGGCGGCGCGCACGCGGACACCCGCGACAGTGAGTGGCGLG
GCCAGGCGCGAAGGGGCGGGGGCGGGGGGCAACGGCCGCCGGGCCAACCCGCTCAGTCAC
ACTCTGAGACCCTCGGCGGGCACCTGCTCGGGGGCCCCGGGAACCGGGGCGGACTCGGGC
TCCGGTCCCTTCTGACGCGGGGCTGGGGACGCAGACACTCTTGGCTCCGGCAGCCCAGCG
CAACCCCTGAGGTCGGGCGCCGCCTCCCGCCTTCAGAAACTCGGGCTCCGAGCGCCGAAT
TCCAGCGCCTTCGCCCGTGGGCACAGGGCGCGCGGTGCAGCCACAGGGGGCCCGAGACAC
GCGCCCCGGLCCTGGCCCAGGCTGGGGAACCGCTGGGGTCGEGGCTCGCGTCTGAAGGTCCG
GGACTGGGTGCGGCCGCCGGGGGTCCCCTACACAGGCAAGCTAATCTGAGCTAGCGCAGG
CTTGGGCTCCGGAGGCCCTAGAGGGCAGCTTGGGCTCTGGAGGCCCTTGGGGGCGGCTGE
GCCGGGAACCCTGGCCCTTTATCCCCAACCCCACCCCAGAAATAGGGTCCCCGGAGGCGA
ACAAGCCGAGGGGCGGAGTGGGCCAGGGATCACCTGCCCCGCAATGACCTGCGCCCCGCC
CCCAGGCCTGCTGGAGCTCTCGCCCGTGGAGCGGGGCGTGGTGAGCATCTTCGGCGTGGC
CAGCCGGTTCTTCGTGGCCATGAGCAGCAAGGGCAAGCTCTATGGCTCGGTGAGTACCGC
AGGGGTCTGGCTAGGCACCTAGTTGGGAACAGCGGACATGGCTAGCAGGCTCGTGGCTTC
[SEQ ID NO: 185] - FGF4
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GAAGCCACGAGCCTGCTAGCCATGTCCGCTGTTCCCAACTAGGTGCCTAGCCAGACCCCT
GCGGTACTCACCGAGCCATAGAGCTTGCCCTTGCTGCTCATGGCCACGAAGAACCGGCTG
GCCACGCCGAAGATGCTCACCACGCCCCGCTCCACGGGCGAGAGCTCCAGCAGGCCTGGG
GGCGGGGCGCAGGTCATTGCGGGGCAGGTGATCCCTGGCCCACTCCGCCCCTCGGCTTGT
TCGCCTCCGGGGACCCTATTTCTGGGGTGGGGTTGGGGATAAAGGGCCAGGGTTCCCGGL
GCAGCCGCCCCCAAGGGCCTCCAGAGCCCAAGCTGCCCTCTAGGGCCTCCGGAGCCCAAG
CCTGCGCTAGCTCAGATTAGCTTGCCTGTGTAGGGGACCCCCGGCGGCCGCACCCAGTCC
CGGACCTTCAGACGCGAGCCCGACCCCAGCGGTTCCCCAGCCTGGGCCAGGCLGGGGLGT
GTGTCTCGGGCCCCCTGTGGCTGCACCGCGCGCCCTGTGCCCACGGGCGAAGGCGCTGGA
ATTCGGCGCTCGGAGCCCGAGTTTCTGAAGGCGGGAGGCGGCGCCCGACCTCAGGGGTTG
CGCTGGGCTGCCGGAGCCAAGAGTGTCTGCGTCCCCAGCCCCGCGTCAGAAGGGACCGGA
GCCCGAGTCCGCCCCGGTTCCCGGGGCCCCCGAGCAGGTGCCCGCCGAGGGTCTCAGAGT
GTGACTGAGCGGGTTGGCCCGGCGGCCGTTGCCCCCCGCCCCCGCCCCTTCGCGCCTGGC
CGCGCCACTCACTGTCGCGGGTGTCCGCGTGCGCGCCGCCGATGCGGCCGTCGGGGAGCG
CCTGGAGGTGGAAGCCGATGCCCACGTTGCAGTAGAGCCGCCGCAGCCGCTTGATGCCCA
GCAGGTAGTCGCCGGCGCCGCTCTGGACGGCCGCCTCCTTGGGCTGCGCTGCCACCGGCA
GGCGCGCCAACGAGAGCGCCACCAGGCTCTCCCAGCGGCGCTCCAGCTCGGCCTCCAGLCG
TGCCGTTGGGTGCAGTGGGTGCGGCGGCGCCCCCTCGGCCCGCCCAGGGCGCCAGCAAGS
CCAGCAGGACCGCCGGGAGCAGCGCTACCGCGGCCGTCCCGGGCCCCGACATCCCGGCCC
GAGGGCCGTGCGTCGGTCAGGCGGTCAGTGCGCCCGGGAAGCTGGGGGGCAGAGCTGCGC
CTGTGGCGTCCCGCGGGAGCGCACGGCCGACCTCGGGCAGCGAGTGCGCAACCGAGGAGGT
GCGGGAGGCAAGCGACGGGGCCCCCGGGCGCCGGGCTCTACCCCGGCTGCATGGAGCGGT
GAGCCGGGCGGAAAGCGCGCGGCTGGAGCTGGGACTCTGAGGAGCAGTGCGCGCCTCCCT
GAGCGCCAGGCCCGCCCGAGGCCGAGCCGCTATATATATAGCCCGGCGCCCCCTCCTACT
CGCCCGCTCCCGCGGGGGEGCCGTTCGCGTTCTCCTGGGCGCCCGGGGCGCTGTGGCGTTC
GCGGCTGGTCGCAGGCCGCCTGCCAATCAGGGCCGGGGGAAGGGAGGAGGCTGGGGACTA
GCGCCGCGAGTGCCACCTGGAGGGACCCCGGCCCCCACCCTTGGCTCCGCCCGGCCCALG
GACCTGTITCGTCCCGCCCCTTGGCGGCTCCTACACTTCTGCTTTTCAGCCAGTTTITGCCT
CTTGCACTTTGTCCCTGCCTGTCCCCGTCCCCGTCTCCCTCTCTGCTCCGGCCGCCTTGG
CGCAGCCCTAACTCGGGCATCCGAAGCTCCTAGTGGGCGCAGAAGCCAGCGGCTGCTGCC
[SEQ ID NO: 186] - FGF4

TGAGGTGAGGGGCCGGAGGAGCAAGGGACAAGAGGAGCAGAGGACAGGTGATGGAAATCC
TGCAGCTTTAGGCTCCATTCTGCCATCTACATCCCAGCGCAGGGTGAAGCCTGAGAGCCC
AANTGGCCAACTCCACAGGGCTGAACGCCTCAGAAGTCGCAGGCTCGTTGGGGTTGATCC
TGGCAGCTGTCGTGGAGGTGGGGGCACTGCTGGGCAACGGCGCGCTGCTGGTCGTGGTGL
TGCGCACGCCGGGACTGCGCGACGCGCTCTACCTGGCGCACCTGTGCGTCGTGGACCTGC
TGGCGGCCGCCTCCATCATGCCGCTGGGCCTGCTGGCCGCACCGCCGCCCGGGCTGGGLL
GCGTGCGCCTGGGCCCCGCGCCATGCCGCGCCGCTCGCTTCCTCTCCGCCGCTCTGCTGE
CGGCCTGCACGCTCGGGGETGGCCGCACTTGGCCTGGCACGCTACCGCCTCATCGTGCACC
CGCTGCGGCCAGGCTCGCGGCCGCCGCCTGTGCTCGTGCTCACCGCCGTGTGGGCCGLCGE
CGGGACTGCTGGGCGCGCTCTCCCTGCTCGGCACGCCGCCCGCACCGCCCCCTGCTCCTG
CTCGCTGCTCGGTCCTGGCTGGGGGCCTCGGGCCCTTCCGGCCGCTCTGGGCCCTGCTGG
CCTTCGCGCTGCCCGCCCTCCTGCTGCTCGGCGCCTACGGCGGCATCTTCGTGGTGGCGC
GTCGCGCTGCCCTGAGGCCCCCACGGCCGGCGCGCGEGEGTCCCGACTCCACTCGGACTCTC
TGGATAGCCGCCTTTCCATCTTGCCGCCGCTCCGGCCTCGCCTGCCCGGGGGCAAGGCGE
CCCTGGCCCCAGCGCTGGCCGTGGGCCAATTTGCAGCCTGCTGGCTGCCTTATGGCTGCG
CGTGCCTGGCGCCCGCAGCGCGGGCCGCGGAAGCCGAAGCGGCTGTCACCTGGGTCGCCT
ACTCGGCCTTCGCGGCTCACCCCTTCCTGTACGGGCTGCTGCAGCGCCCCGTGCGCTTGG
CACTGGGCCGCCTCTCTCGCCGTGCACTGCCTGGACCTGTGCGGGCCTGCACTCCGCAAG
CCTGGCACCCGCGGGCACTCTTGCAATGCCTCCAGAGACCCCCAGAGGGCCCTGCCGTAG
GCCCTTCTGAGGCTCCAGAACAGACCCCCGAGTTGGCAGGAGGGCGGAGCCCCGCATACC
AGGGGCCACCTIGAGAGTTCTICTCTCCTGAGCAGGAGAAAGGAGGGTGGTTTCCGTGGGGE
CTCATCCAACCCCTGCACAGGTCACAGCAGGTGCCCTGCT

[SEQ ID NO: 187] - GPR62Z
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AGCAGGGCACCTGCTGTGACCTGTGCAGGGGTTGGATGAGCCCCCACGGARAACCACCCTC
CTTTCTCCTGCTCAGGAGAGAGAACTCTCAGGTGGCCCCTGGTATGCGGGGCTCCGCCCT
CCTGCCAACTCGGGGGTCTGTTCTGGAGCCTCAGAAGGGCCTACGGCAGGGCCCTCTGGG
GGTCTCTGGAGGCATTGCAAGAGTGCCCGCGGGTGCCAGGCTTGCGGAGTGCAGGCCCGC
ACAGGTCCAGGCAGTGCACGGCGAGAGAGGCGGCCCAGTGCCAAGCGCALGGGGCGLCTGC
AGCAGCCCGTACAGGAAGGGGTGAGCCGCGAAGGCCGAGTAGGCGACCCAGGTGACAGCC
GCTTCGGCTTCCGCGGCCCGCGCTGCGGGCGCCAGGCACGCGCAGCCATAAGGCAGCCAG
CAGGCTGCAAATTGGCCCACGGCCAGCGCTGGGGCCAGGGCCGCCTTGCCCCCGGGCAGG
CGAGGCCGGAGCGGCGGCAAGATGGAAAGGCGGCTATCCAGAGAGTCCGAGTGGAGTCGG
GACCCGCGCGCCEGLCGETGGEGEEGECCTCAGGGCAGCGCGACGCGCCACCACGAAGATGCCG
CCGTAGGCGCCGAGCAGCAGGAGGGCGGGCAGCGCGAAGGCCAGCAGGGCCCAGAGCGGL
CGGAAGGGCCCGAGGCCCCCAGCCAGGACCGAGCAGCGAGCAGGAGCAGGGGGCGGETGLG
GGCGGCGTGCCGAGCAGGGAGAGCGCGCCCAGCAGTCCCGCCGCGGCCCACACGGLGGTG
AGCACGAGCACAGGCGGCGGCCGCGAGCCTGGCCGCAGCGGGTGCACGATGAGGCGGTAG
CGTGCCAGGCCAAGTGCGGCCACCCCGAGCGTGCAGGCCGGCAGCAGAGCGGLGGAGAGG
AAGCGAGCGGCGCGGCATGGCGCGGEGGCCCAGGCGCACGCGGCCCAGCCCEGGCGEGECGET
GCGGCCAGCAGGCCCAGCGGCATGATGGAGGCGGCCGCCAGCAGGTCCACGACGCACAGG
TGCGCCAGGTAGAGCGCGTCGCGCAGTCCCGGCGTGCGCAGCACCACGACCAGCAGCGCG
CCGTTGCCCAGCAGTGCCCCCACCTCCACGACAGCTGCCAGGATCAACCCCAACGAGCCT
GCGACTTICTGAGGCGTTCAGCCCTIGTGGAGTTGGCCATTTGGGCTCTCAGGCTTCACCCT
GCGCTGGGATGTAGATGGCAGAATGGAGCCTAAAGCTGCAGGATTTCCATCACCTGTCCT
CTGCTCCTCTITGTCCCTTGCTCCTCCGGCCCCTCACCTCA

[SEQ ID NO: 188] - GPR62

CCGCGACCTTCGAGAACCCGCATGCTGTTCTCCACCAGGTCTCTCAGTCCTCCCTGCCCC
AATCCCCATGCCCGCCTCCGCGACCCTGTGATGCCTCCCTTCTTGCACAGGAGCAGTGAC
CTCAGCACTTACTTAATCCTCTCCCGGCGCCGAGCTCAGTTGGAGAGGCTAGGGGTGGTA
GTGACTGGCAGGAGGCCGGGGCGGEGGGAACCCCCAAGCCCGGCGTCTGGEEGCTGCGGGT
CCGACCCGAGATCCGCCCTCCCTGCAAGCCCCGAGLCGCTGGCCAGGCCCGCTACTGCGL
ACCAGCCGCATCCGCGAGCGCTGGCTCTGCCGGCCTGAGCTAGGGTGGGTAGGGCCGGGA
CCCACGGCGGAGGTGGGGCCGGGCCGAGCAGCCTCGGGGGATCCCCGAAGCTACAGCGLC
TTGCCTCCCTGCACGCTCCGCGCCCCCGGCCTCCGATTGGCTGTCGGGCCTAGAGCCCGL
CCAGAATTGGACCGTTCGCTTGTCGCTCGGGTCTGGCTCCACCCCCAGAGGGAGCCTAGA
ACCTGGTCGCAGTTTTTAGAGACTACCCTCACCCCGTGGCCTGCGCCGAAGTTGGGCGGA
GGACAGTGGGTGGCCAGGCCCTTCCGGGCCAGAACTCGGGACCCCTGCCAGCTACCCGTG
CCAGGACAGACTCAAGCCCCCAAAACGCGGATGGATGTACAGAGGAGACTTGGGGAGAGC
ACTGGACTGGGAGTCCTTGGGCCTGCACTGAACTCTGGCTGACTTTGTGACCTTGAAGAA
ACTGCTTTTCCCTTCCTGAA

[SEQ ID NO: 189] - HEMKI1

TTCAGGAAGGGAAAAGCAGTTTCTTCAAGGTCACAAAGTCAGCCAGAGTTCAGTGCAGGC
CCAAGGACTCCCAGTCCAGTGCTCTCCCCAAGTCTCCTCTGTACATCCATCCGCGTTTTG
GGGGCTTGAGTCTGTCCTGGCACGGGTAGCTGGCAGGGGTCCCGAGTTCTGGCCCGGAAG
GGCCTGGCCACCCACTGTCCTCCGCCCAACTTCGGCGCAGGCCACGGGGTGAGGGTAGTC
TCTAAAAACTGCGACCAGGTTICTAGGCTCCCTCTGGGGGTGGAGCCAGACCCGAGCGACA
AGCGAACGGTCCAATTCTGGGUGGGCTCTAGGCCCGACAGCCAATCGGAGGCLGGGGGLG
CGGAGCGTGCAGGGAGGCAAGGCGCTGTAGCTTCGGGGATCCCCCGAGGCTGCTCGGCCC
GGCCCCACCTCCGCCGTGGGTCCCGGCCCTACCCACCCTAGCTCAGGCCGGCAGAGCCAG
CGCTCGCGGATGCGGCTGGTGCGCAGTAGCGGGCCTGGCCAGCGGCTCGGGGCTTGCAGG
GAGGGCGGATCTCGGGTCGGACCCGCAGCCCCAGACGCCGGGCTTGGGGGTTCCCCCCGC
CCCGGCCTCCTGCCAGTCACTACCACCCCTAGCCTCTCCAACTGAGCTCGGCGCCGGGAG
AGGATTAAGTAAGTGCTGAGGTCACTGCTCCTGTGCAAGAAGGGAGGCATCACAGGGTCG
CGGAGGCGGGCATGGGGATTGGGGCAGGGAGGACTGAGAGACCTGGTGGAGAACAGCATG
CGGGTTCTCGAAGGTCGCGG

[SEQ ID NO: 190] - HEMKI1
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CTGCAGCAGGACGTAAGCACAGTCATCGCTGCAAACTGCAAACTCGTAAGCACAGTCATC
GCTGCAAACTGCAAACTCGTGCTCCGAGCGCTGCCCTCCCCTGTGGAGCGGAGGAGGGGA
GGCCTGGGGCCGCGEGCGGTGTGCGCCCCGCTCTGACCGCAGAGCCCCCTTCCCGAGGAAR
GCGGCTGGCCCGGTCCCGGCTGGTGATCACGCGGGGCCCCTGTCTGCTTGGTGCGCAGGT
GAGGGTCTGCCCTTCCGCTGCGCCCCGGACAGCCTGGAGGTGAGCACGCGCTGGGCCCTG
GACCGCGAGCAGCGGGAGAAGTACGAGCTGGTGGCCGTGTGCACCGTGCACGCCGGLCGCG
CGCGAGGAGGTGGTGATGGTGCCCTTCCCGGTGACCGTGTACCGACGAGGACGACTCGGCG
CCCACCTTCCCCGCGGGCGTCGACACCGCCAGCGCCGTGGTGCAGTTCAAGCGGAAGGAG
GTGCTTGTCCGCGCGTGCTGTGGTCTACCCAGTGTCTGTCTCCGGCCACAGTTCGTTTCT
CGGTCGGTTTAGTGTCCGTGTAGCCACCCAACCGTGTGGCCGACCATTCGCGCTTTCATT
TGTCCTTCGCCTCCGTICTGCGCCGTCTGTCCTAGGGGGAGGGGAAGGGGGAGTCCTGCCA
GCACCCAGCTGGGCCTTIGCCTCGGGAGGCAAGGACCAGGACGAGGCCCGAGGGLCTCGCGT
CTGGGGCATACTITGTGCCGCTGCAGGCGGGCGCGGCGCGCTGCCCGGGECEGEGGAGCATCT
GCCGGGAGGGCACTCCCTCCCACCAGCAGTTAGCCCCCAACGGGAGGGCCCTTGAGTGAC
CACGAGCAGAGCCGGGGATTGGAGAAGGACGGGAAGGCGGATCACCTCCGGLGCCGCCCG
CCCCGCCCTTCTICCGGCTCGCGCTGGTGGAGCGCGACCGCCACCTGCTGGGCCTCGGCCT
TCCTGCAGCCGGCCCACCCAGCAGGGGCCGTGGGAGAGTGGGCETGGEGACTGAGGTAGG
TAGTACGTTGCCTITGTITCCGCTTCTCTGGG

[SEQ ID NO: 191] - RET

CCCAGAGAAGCGGAACAAGGCAACGTACTACCTACCTCAGTCCCCACGCCCACTCTCCCA
CGGCCCCTGCIGGGETGGGCCGGCTGCAGGAAGGCCGAGGCCCAGCAGGTGGCGGTCGCGC
TCCACCAGCGCGAGCCGGAGAAGGGCGGGGCGEGGGCGGCGCCGGAGGTGATCCGCCTTCCC
GTCCTTCTCCAATCCCCGGCTCTGCTCGTGGTCACTCAAGGGCCCTCCCGTTGGGGGCTA
ACTGCTGGTGGGAGGGAGTGCCCTCCCGGCAGATGCTCCCCGCCCGGGCAGCGCGCCGCG
CCCGCCTGCAGCGGCACAAGTATGCCCCAGACGCGAGCCCTCGGGCCTCGTCCTGGTCCT
TGCCTCCCGAGGCAAGGCCCAGCTGGGTGCTGGCAGGACTCCCCCTTCCCCTCCCCCTAG
GACAGACGGCGCAGACGGAGGCGAAGGACAAATGAAAGCGCGAATGGTCGGCCACACGGT
TGGGTGGCTACACGGACACTAAACCGACCGAGAAACGAACTGTGGCCGGAGACAGACACT
GGGTAGACCACAGCACGCGCGGACAAGCACCTCCTTCCGCTTGAACTCCACCACGGCGCT
GGCGGTGTCGACGCCCGLCGGGGAAGGTGGGCGCCGAGTCGTCCTCGTCGTACACGGTCAC
CGGGAAGGGCACCATCACCACCTCCTCGCGCGCGCCGGCGTGCACGGTGCACACGGCCAC
CAGCTCGTACTITCTCCCGCTGCTCGCGGTCCAGGGCCCAGCGCGTGCTCACCTCCAGGCT
GTCCGGGGCGCAGCGGAAGGGCAGACCCTCACCTGCGCACCAAGCAGACAGGGGCCCCGL
GTGATCACCAGCCGGGACCGGGCCAGCCGCTTTCCTCGGGAAGGGGGCTCTGCGGTCAGA
GCGGGGCGCACACCGCCGLCGGCCCCAGGCCTCCCCTCCTCCGCTCCACAGGGGAGGGCAG
CGCTCGGAGCACGAGTTITGCAGTTTGCAGCGATGACTGTGCTTACGAGTTTGCAGTTTGC
AGCGATGACTGIGCTTACGTCCTGCTGCAG

[SEQ ID NO: 192] - RET

GCGCCGACGGGEGEGCEEETGGTAGGGGATGTACGGGTGTGTATATGCAGAGGTATGCCAGG
CTCTGCCCCTTAAAGTTITGGGGGCCGGCGGAGGCGGCGCCETGGCCEEGAGAAAGTGTCT
CTCATTTAGGAGGGTITGCAGGTCCAGAGTAAAGTCACTGAAGAGTGGAAGCGAGGAAGG
AACAGGATGATTAGACCTCAGCTGCGGACCGCGGGGCTGGGACGATGCCTICCTGCCGGGG
CTGCTGCTGCTCCTGGTGCCCGTCCTCTGGGCCGGGGCTGAAAAGCTACATACCCAGCCC
TCCTGCCCCGCGGTCTGCCAGCCCACGCGCTGCCCCGCGCTGCCCACCTGCGCGCTGGGG
ACCACGCCGGTGTTCGACCTGTGCCGCTGTTGCCGCGTCTGCCCCGCGGCCGAGCGTGAA
GTCTGCGGCGGGGCGCAGGGCCAACCGTGCGCCCCGGGGCTGCAGTGCCTCCAGCCGLCTG
CGCCCCGGGTTCCCCAGCACCTGCGGTTGCCCGACGCTGGGAGGGGCCGTGTGCGGCAGL
GACAGGCGCACCTACCCCAGCATGTGCGCGCTCCGGGCCGAAAACCGCGCCGLGCGLCGL
CTGGGCAAGGTCCCGGCCGTGCCTGTGCAGTGGGGGAACTGCGGGGATACAGGTGAGCCG
CGGGGGCGCGCGCCCTCGGAACACTTTCTAACTCTGGAGGAGCGTAAAGGAACAAGACCT
CACTGAGACCGCACAGTITCGCGCCTGGTCCTCCTGCGTCATTTGCCTICCTGGATTCGACA
CCTCTGTGTTCCTGATTTCC

[SEQ ID NO: 193] - HTRA4
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FIG 21II

GGAAATCAGGAACACAGAGGTGTCGAATCCAGGAGGCAAATGACGCAGGAGGACCAGGCG
CGAACTGTGCGGTCTCAGTGAGGTCTTGTITCCTTTACGCTCCTCCAGAGTTAGAAAGTGT
TCCGAGGGCGCGCGCCCCCGCGGCTCACCTGTATCCCCGCAGTTCCCCCACTGCACAGGC
ACGGCCGGGACCTTGCCCAGGCGGCGCGCGGCGCGGTTTTCGGCCCGGAGCGCGCACATG
CTGGGGTAGGTGCGCCTGTCGCTGCCGCACACGGCCCCTCCCAGCGTCGGGCAACCGCAG
GTGCTGGGGAACCCGGGGCGCAGCGGCTGGAGGCACTGCAGCCCCGGGGCGCACGGTTGG
CCCTGCGCCCCGCCGCAGACTTCACGCTCGGCCGLCGGEGCAGACGCGGCAACAGCGGCAC
AGGTCGAACACCGGCGTGGTCCCCAGCGCGCAGGTGGGCAGCGLCGGEGECAGCGCETGGGEC
TGGCAGACCGCGGGGCAGGAGGGCTGGGTATGTAGCTTTTCAGCCCCGGCCCAGAGGALG
GGCACCAGGAGCAGCAGCAGCCCCGGCAGGAGGCATCGTCCCAGCCCCGCGGTCCGCAGL
TGAGGTCTAATCATCCTGTTCCTTCCTCGCTTCCACTCTTCAGTGACTTTACTCTGGACC
TGCAAACCCTCCTAAATGAGAGACACTTTCTCCCGGCCACGGCGCCGCCTCCGCCGGLCE
CCAAACTTTAAGGGGCAGAGCCTGGCATACCTCTGCATATACACACCCGTACATCCCCTA
CCACCCGCCCCCGTCGGLGL

[SEQ ID NO: 194] - HTRAA4

TTGTCTTCTCCCTTCCGACCTCCCGTGGCCCCAGCGCGGCCAGCTCACAGTAGGTGCTCG
GGCAGCGTTTCTTCAGGGACCTAGACGGCCTGGAGAGGAAGGGCCCCAGCCCAGCCGCCC
GGGCCTCTCACCTGGCTCTCGGGGCGCCCGGCTCGCACTTCCTCCCGCCGCCCCGCCCCT
TCCACATTCCTGCCCCGCCGGGCCTGCCCCGCGCAGTCTGGGTCTCTGCGCCGCAGCCGL
CCGCCCGCCCGCTCAGCGCCCGGCCCCGGGATGACGGCGGCCCAGGCCGCGGGTGAGGAG
GCGCCACCAGGCGTGCGGTCCGTCAAGGTGGTCCTGGTGGGCGACGGCGGCTGCGGGAAG
ACGTCGCTGCTGATGGTCTTCGCCGATGGGGCCTTCCCCGAGGTGAGTGCCCCGCGCCTC
CGCCTCGCCCGGTTCCGLCTCGCGCGCCCEEETGTACAGGTCCGTGCCGGAGCGGCCCAGG
CTGTGCGCCTAACCCGGCCTCCGAGGGGTGTCCCAGCGGGGCCTGGGGTCCAGGGCAGAG
TTCTTCCGCCCCAGCCATTGGGAATGAAGGCCTCAGTGATGTTATCTGTAAAGCCGGAGG
AATGGCATCCACCGGGGAGAGGTGTCACAAGGACTGAGTGAGGCGACCTGGGTGCACACA
AGATCCTAAGACAGCACTTGGCCACACAATTCCGCTGAGGGCCTGAGAGCTTGGAAGCCA
GACTGCCGAGGTTCAAATTATGGCTTTGCCTCTTATAGCTGTGTGCCCTTGGGTAAGTCC
CCTAACCCTGCTGTGCCTGTG

[SEQ ID NO: 195] - RHOD

ATTGAGAGAGAGGGAGGGCGAAAGGAAGGAAGGGGAGCCAGAGGTGGGAGTGGAAGAGGC
AGCCTCGCCTGGGGCTGATTGGCTCCCGAGGCCAGGGCTCTCCAAGCGGTTTATAAGAGT
TGGGGCTGCCGGGCGCCCTGCCCGCTCGCCCGCGCGCCCCAGGACCCARAAGCCGGGLTCC
AAGTCGGCGCCCCACGTCGAGGCTCCGCCGCAGCCTCCGGAGTTGGCCGCAGACAAGAAG
GGGAGGGAGCGGGAGAGGGAGGAGAGCTCCGAAGCGAGAGGGCCGAGCGCCATGCGCCGL
GCCAGCAGAGACTACACCAAGTACCTGCGIGGCTCGGAGGAGATGGGCGGCGGCCCCGGA
GCCCCGCACGAGGGCCCCCTGCACGCCCLCGLCLGLCCGCLCTGCGLCGCACCAGCCCCCTGLC
GCCTCCCGCTCCATGITCGTGGCCCTCCTGEGGECTGGEGCTGEGCCAGGTTGTCTGCAGC
GTCGCCCTGTTCTTCTATTTCAGAGCGCAGGTGAGTGGCCACCTTCCCAGGGGATCGCGG
CTGAGAGCGCCCATCTICCTTCCCCCGCACTTGGAAACTGAGTCTGGCGGCAGGGCTGGGL
CACCCAGAGCTTGCATATTCCGGAAGGGAAAGTGACTCCAGAAGGGAGAGAGGAAGTGTT
GAGTTTGGGGACAACCTGGCGCAGGGCTGTCGGGCGCACCCTGCTCTCTCTCCGCCCACG
CACCCCAGCTTCTCGGTGCTCTGGGGGCGGACTCCCCTGGCCGGACGATGGGTTTGAATC
TCACCCCGTCCCTTCGCTGGGAAACAACACTGGCCTCTCACCTTTTCTGGTAGTGATTGC
ATACTTTTTCTCCCTIGICATTTCTCACTTGAAGTTAAGAATCAACTTCTGTTCACGTAGG
AAAAAAGATGAGCGCCTTCACTTGGGCATCTACCTTTCCCTTCCCGCCCACCACCCGGLG
GGITTCGGTTCCTGCGCCTGGCTGCTCTGCAGGTGTGCTGGGGCCACGGTGCTGGAGGGC
TGCGCGGAGCGGGAGGTCGCGGTGCTCGTGCCCAGGTCGCCCAATGGGTGGGCAGAATGA
CACGGCGCGACCAGAGAGGCGCGGGLCTCGGGATGGGEGGCTCTGCGGCTGTGGCGCTGTCC
TGTGGGGGTGAAGGAAGAGGGACAGCCCCACGTGCCTGCTAGGGATGTGGGCGGAGGAAG
GAAGCGAGGTGAGTGTGATGGCACAGTGTTACTACAGTCTAGCAAATAACCAACCTTCGG
ARAGATGAAGAGGTTTITTGCACGACGGCTAGGAACTGCAG

[SEQ ID NO: 19%6] - TNESFI11
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FIG 2JJ

GCAATTTATAGATGAGAGCGTGGACGGCAGAGAGCATTGTGTATGTTGAAGTCTCTIGCGATATGGGGT
GTCCCTGCTGCCCCGCTCCAGCCTTITCACTTCTGACCTCCTTCCTCTGGCTCTTACGCTACAGGATCC
AAAACTACTCGGAAGACTTGCCGCGGGCGGTGATTGACGACGCCTTTGCCCGCGCCTTCGCACTGTGS
AGCGCGGTGACGCCGCTCACCTTCACTCGCGTGTACAGCCGGGACGCAGACATCCTCATCCAGTTTGS
TGTCGCGGGTGAGAACGTGAGGAGGGAAAATCCAAGAGACCTGGGCGGGGTCAGCGGAAGGGAGGACCA
CGGAGAGCGTGGAGGCAGCAGTGGCCCCGGCTTCCTCTTGCCTGCCCGCGCTGCCCTGGCTTATACGG
CCCCTCCTGCCAGACAGTGCACAGGGCCAGGGCGCCAGGCTGGGAGAGCTTCGCGCAGGCGGGATTTC
AGCCCGCACTTATTTCGGAGCCCTTGCCTTGGGCAGCGCACAATCTGCGCAGCAGTACTCGGCTAACC
CICTTCCTCTCGACCTGTTTCTTCAGAGCACGGAGACGGGTATCCCTTCGACGGGAAGGACGGGCTCC
TGGCACACGCCTTTCCTCCTGGCCCCGGCATTCAGGGAGACGCCCATTTCGACGATGACGAGTTGTGG
TCCCTGGGCAAGGGCGTCGGTGAGATTCTGAGTCCTCCTGGCCCCTGATTCCCTTCATTCTCTCCCACL
TCATCACCCGCCGCCCTAACTCCGGTCCCCCCTCCTCCTGCAGTGGTTCCAACTCGGTTTGGAAACGC
AGATGGCGCGGCCTGCCACTTCCCCTTCATCTTCGAGGGCCGCTCCTACTCTGCCTGCACCACCGACS
GTCGCTCCGACGGCTTGCCCTGGTGCAGTACCACGGCCAACTACGACACCGACGACCGGTTTGGCTTC
TGCCCCAGCGAGAGTGAGTGAGGGGGCTCGCCGAGGGCTGGGGGCGCCCACCACCCTTGATGGTCCTIG
GGTTCTAATTCCAGCTCTGCCACTAGTGCTGTGTGGCCTGCAATTCACCCTCCCGCACTCTGGGCCCA
ATTTTCTCATCTCAGAAATCATGAGAGATGGGATGAACTGCAGACCATCCATGCCTCAAAGAACAGGA
CACACTTGGGGGTTATAATGTGCTGTCTCCGCCTTCTCCCCCTTTCCCACATCCTCCTCGCCCCAGGA
CTCTACACCCAGGACGGCAATGCTGATGGGAAACCCTGCCAGTTTCCATTCATCTTCCAAGGCCAATC
CTACTCCGCCTGCACCACGGACGGTCGCTCCGACGGCTACCGCTGGTGCGCCACCACCGCCAACTALG
ACCGGGACAAGCTCTTCGGCTTCTGCCCGACCCGAGGTACCTCCACCCTGTCTACCAGGTTCAGCCCC
GCCCTCTCATCATGTATTGGCCCCCAAAACGCGGCTCTTCCCTCCCATCAGTTTGTICTTTCCACTCTC
ATTGGTCCTCAGGACGACCGTGACTCCGCCCACCTACACCACATTTCCACCACTATCCCTGACTTCCA
ATGGCCCCGCCCCAGCCACTAAGGTTCGGCCTTTTCTGCCCAGCTGGCCGCCTCTTCCTTGGTCTGGT
GTCCCAGGCACCGCCCACGGGTCTAGCCTCTTCTCAGGAGTGCTCTACAGCGCCCCCTAGGCCACCAR
GATTGTTTAGCTCCCTGTCGGGTCGGCCCCTGACTCCTTATTGGACTCATCCATCTGGCTCATCCAAG
GCCTTGGGTCTCTCCAGCTGACTCGACGGTGATGGGGGGCAACTCGGCGGGGGAGCTGTGCGTCTTCC
CCTTCACTTTCCIGGGTAAGGAGTACTCGACCTGTACCAGCGAGGGCCGCGGAGATGGGCGCCTCTGG
TGCGCTACCACCTCGAACTTTGACAGCGACAAGAAGTGGGGCTTCTGCCCGGACCAAGGTAGGCGTGG
TCCCGCGGCTCCGGGGCTGGGGETTCCCGGCAGTGGETGGTGGTGGGETGGCCAGGGCTGGGGGCTCGGE
CCGGCGCTCACGTCTCAGGCTCCCTCTCCCTCCAGGATACAGTTTGTTCCTCGTGGCGGCGCATGAGT
TCGGCCACGCGCTGGGCTTAGATCATTCCTCAGTGCCGGAGGCGCTCATGTACCCTATGTACCGCTTC
ACTGAGGGGCCCCCCTTGCATAAGGACGACGTGAATGGCATCCGGCACCTCTATGGTGAGGCAGGGGEC
AGGGATGGGAGGAGGAGGGGAAAGGGCGTGGCTGTGCCACAGTACCAAAGAATTGGGEGETTGGGGATC
GGGGGAGGAACGGGEGCETGCAGGAGAGGTGGGACCTCAACGTCTGTCTGGAAGCAGAGCCTGGGCCCA
GTCGCTGCCATGTCAGTGCTTAGAGGTGGTGATAAAGAGACTCTAGAGAGAGATAGGTGTGACTTCAA
AAGCCAGTCTACTCTGGGCATGGTGGCTCACGCCTCTAATCCCAGGGCTTTGGGAGACCCAAGGCGGE
AGGATTGCTTAAGCCCAGGAGTTCCAGACCAGCCTCGGCAACATAGCCAGACTCCCATCTCTACAAAA
AATAAATGAGCAAGGCGTGAAGGCACATGTCTGTAGTCCTAGCTACTCTGGAGGCTGAGGTGGGAGGA
TCTCTTGAGCCCAGGAGTTCGAGGCTGTAGTGAGCTATGATTGCACCACTGCATTCCATCCTGGGCCA
TAGAGGATGTCGCTTAAAACGAAAAAGAAGAAGAAGAAAGTCCTGTGGTTTGGGAAGGGAGGCTGAGT
GAGGAGGGGCCTGTGTGCCAGAGGAGGCTTCACTGAGAAGCTTAGGGGAGCAGATGTTCTAGGGGTAC
AGAGGTATGCAGGAATAGGAAGAGTCTCACCCCGTGTCTCTTTTTAGGTCCTCGCCCTGAACCTGAGC
CACGGCCTCCAACCACCACCACACCGCAGCCCACGGCTCCCCCGACGGTCTGCCCCACCGGACCCCLCC
ACTGTCCACCCCTCAGAGCGCCCCACAGCTGGCCCCACAGGTCCCCCCTCAGCTGGCCCCACAGGTCC
CCCCACTGCTGGCCCTTCTACGGCCACTACTGTGCCTTTGAGTCCGGTGGACGATGCCTGCAACGTGA
ACATCTTCGACGCCATCGCGGAGATTGGGAACCAGCTGTATTTGTTCAAGGATGGGETGAGGAGGCGGE
GITGTGTGGATGCGGEGAGGGGGCTTTGCGGAGGGGECTGCCCGTCCCTTCCCGCCCACTGGCCCTGTGT
CCAAGGCTTAGAGCCCGTCCTTTCCCTCCTCGCTTTCTCAGGAAGTACTGGCGATTCTCTGAGGGCAG
GGGGAGCCGGCCGCAGGGCCCCTTCCTTATCGCCGACAAGTGGCCCGCGCTGCCCCGCAAGCTGGACT
CGGTCTTTGAGGAGCGGCTCTCCAAGAAGCTTTTICTTCTTCTCTGGTTAGTTACCTACTTTCCCTCCC
CCGCCCGGTCAATCCCCATCAGTCAAGGAGGCTCAAGAGACCATCGATAACCCACGAAACGTCTTGTG
CGTTTTAGAAAAATACGCCCCCTGGCGGACGCAGTTTAGCAAACGTAGGGGCGGCTGAGTTTCTGCCC
CCTCCTCTCCACGCCCTCGCGTCGCTCTACCCAGCGCCTCTGCCCCTGGGTTGCAGGGACTGCGGGCA
CGCGGGCTAGGAAAGGCCTCGCCGGAATCTCCCTCCTCGCGTTCTAGGAGTACGTGCTCCCTCTGCGC
CCCCAAACCGACGTGACCCTCCTCCCCTGCAGGGCGCCAGGTGTGGGTGTACACAGGCGCGTCGGTGE
TGGGCCCGAGGCGETCTGGACAAGCTGGGCCTGGGAGCCGACGTGGCCCAGGTGACCGGGGCCCTCCGE
AGTGGCAGGGGGAAGATGCTGCTIGTTCAGCGGGCGGCGCCTCTGGAGGTGAGCGCCGECCGCGGCCELC
GGCAGGGGGAGCCLCGEGGCGECCGETCEGETCCGTCCGCTAGCCGGCTCAGCACCTGTCTCCTCCGCGCCT
CCCGCAGGTTCGACGTGAAGGCGCAGATGGTGGATCCCCGGAGCGCCAGCGAGGTGGACCGGATGTTC
CCCGGGGTGCCTTTGGACACGCACGACGTCTTCCAGTACCGAGGTGAGGGCTGAGGAGGATCCCTTCG
TGAGACACCACACTAAGCTCCTCTTAGTGAGTGGTCAAATTCTGAGCGAGGAAGAAAAAGCCCTTGGA
AATGGAAACAAATGCCCCAGCACAGACAAGATCCCAGCAGAGGCAGAGGCCTTCTCCAGGTCATTTAG
GAAGTCAGGGATGCAAC

[SEQ ID NO: 187] - MMPO
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FIG 2KK

CAGGAACTTTCGAGATGAGGTGCCTTITCCCAAGGTGACACTAAGTGGAGGAGCCCAGCCA
GAGTCCAGGGGTCCTTACACAACCTTCGGTGGTCTCTCTTTACCTGTGAAGCTGCAGCCT
GCITCCCAGCTCGGGGGCGTGTACAGGAGACTGGACCTGGGGCAGCCTCAGAATGCCTGG
CTGCCTGGAGCTCTCCTCGCGTGTCCAGGCGGCCTGCTTGGTCTCCCTCCTCTCCCCTCT
TAGGTGCCGGGGCGGGCACCCGGTGCAGGGTGGGCACGGCGCCTGCCACCAGCCTCAGGL
GCTGGGAGAAGCGCAGGTTCTTCTGGATAACCGAAGAGACGTCAAAACAGGCTGGGGCAA
AGTGGTCAGAGCAGATGACCGAGCGGTCATTGCCTCCGTACCAGTCGGCGCGGCAACCCC
GCACGAAGCGGTCCCAGAGCAGCCGCACGGCCCGGTCCTTGGGAAAGCGGAACAGCGALCT
TCCCAGACTTGGTGGTGTTGCCGCAGTGGGCGGCCACACAACGGGCCGGCATGGCGGLCG
TCTTCGGTGCGCGGGAGCCGGGTTCCCTGGACCTTCGCCCTTGGGCACGCTCCTCGCAGC
GGCCTCGGCGAGGCAAGTCCTCCCCTCCTCACCTGTCCACTCCGGGTCGGGATTGTTTCC
TTCCCTACCTCTGGTCACCGGAAGTGGCGATCTGGGGCCCCCAATGGGAGGGCTCTTTGA
TATCTTCCTCCTCCTCCTCCCTGCGCTGCTCCCCAGGAGCCAGTGGACACAAGCAGAGGG
ATACAAATTTCGCGCGGGCAG

[SEQ ID NO: 198] - LRRC49
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MATERIALS AND METHOD FOR ASSAYING
FOR METHYLATION OF CPG ISLANDS
ASSOCIATED WITH GENES IN THE
EVALUATION OF CANCER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This patent application is a divisional of U.S. patent appli-
cation Ser. No. 12/115,674, filed on May 6, 2008, now aban-
doned, which is a continuation of International Patent Appli-
cation No. PCT/US2006/060685, filed Nov. 8, 2006,
designating the United States, which claims the benefit of
U.S. Provisional Patent Application No. 60/734,577, filed
Now. 8, 2005, which are incorporated by reference herein in
their entireties.

INCORPORATION-BY-REFERENCE OF
MATERIAL SUBMITTED ELECTRONICALLY

Incorporated by reference in its entirety herein is a com-
puter-readable nucleotide/amino acid sequence listing sub-
mitted concurrently herewith and identified as follows: One
214,875 Byte ASCII (Text) file named “702375_ST25.TXT,”
created on May 2, 2008.

BACKGROUND OF THE INVENTION

Phosphate linked cytosine-guanine (CpG) dinucleotides
are statistically underrepresented in the genomes of higher
eukaryotes, including mammals. The dinucleotide is report-
edly found at only 5-10% of its predicted frequency. The
majority of CpG dinucleotides that do remain in the human
genome are normally located within repetitive sequences that
are characterized by low gene expression levels and exhibit
methylation at the cytosine residues.

CpG islands, on the other hand, represent genomic
sequences that contain clusters of CpG dinucleotide. CpG
islands may be associated with the promoter region or 5' end
of coding sequences or may be present within introns or in
genomic regions that are not known to be associated with
coding sequences. They may be unmethylated or methylated
in normal tissues and the methylation pattern may be used to
control tissue specific expression and the expression of
imprinted genes. Methylation of CpG islands within pro-
moter regions can result in the downregulation or silencing of
the associated gene. An increase in methylation of normally
unmethylated islands is observed in aging tissues even as the
overall methylcytosine content of the DNA is reduced. The
aberrant methylation pattern is more pronounced in cancer
cells with increased methylation or hypermethylation
detected in various cancer tissues. CpG islands may be
methylated to varying densities within the same tissue. Thus,
aberrant methylation of cytosines within CpG islands can be
aprimary epigenetic event that acts to suppress the expression
of genes involved in critical cellular processes, such as DNA
damage repair, hormone response, cell-cycle control, and
tumor-cell adhesion/metastasis, leading to tumor initiation,
progression and metastasis (Li et al., Biochim. Biophys. Acta,
1704: 87-102 (2004)). It has been proposed that a unique
profile of promoter hypermethylation exists for each human
cancer in which some gene changes are shared and other gene
changes are cancer-type specific (Esteller et al., Cancer Res.,
61:3225-3229 (2001)). Given that aberrant methylation rep-
resents new information not normally present in genomic
DNA and that aberrant methylation is a common DNA modi-
fication and affects a large number of genomic targets, it is
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feasible to develop diagnostic and prognostic tests based on
information obtained from multiple target CpGs. Such tests
may be based on CpGs that are aberrantly hypermethylated or
hypomethylated in the diseased tissues. They may also be
based on changes in methylation density in CpG islands as
long as the changes corrolate with the presence of cancer.

Prostate cancer, for example, which is the most common
malignancy and the second leading cause of death among
men in the U.S. (Li et al. (2004), supra), has been found to be
associated with the methylation of CpG islands in the pro-
moters of over 30 genes, in particular the CpG island of the
glutathione S-transferase P1 (GSTP1) gene. GSTP1 methy-
lation has been detected in over 50% of DNA recovered from
urine and plasma of prostate cancer patients (Goessl et al.,
Ann. N.Y. Acad. Sci., 945: 51-58 (2001); Cairns et al., Clin.
Cancer Res., 7: 2727-2730 (2001); Jeronimo et al., Urology,
60: 1131-1135 (2002); and Gonzalgo et al., Clin. Cancer
Res., 9: 2673-2677 (2003)). However, if diagnosis of prostate
cancer relied solely on the detection of the methylation of the
CpG island in the GSTP1 gene, the theoretical limit of the
sensitivity of such a test would only be approximately 90%.
GSTP1 is also methylated in prostatic intraepithelial lesions
(PIN) which may lead to a false positive diagnosis. Some
CpG islands are methylated in prostate cancer and other dis-
eases of the prostate, such as benign prostatic hyperplasia
(BPH). They may even exhibit some degree of methylation in
normal aging prostates. Such markers may not be suitable
individually for prostate cancer diagnosis. Therefore, a panel
of' markers is required to achieve the sensitivity and specific-
ity needed for a clinical test.

The prostate-specific antigen or PSA test continues to be
widely used in the early detection of prostate cancer. While
the PSA test has resulted in the majority of prostate cancer
cases being diagnosed in asymptomatic men (Mettlin et al.,
Cancer, 83(8): 1679-1684 (1998a); Mettlin et al., Cancer,
82(2): 249-251 (1998b); Humphrey et al., J. Urol., 155: 816-
820 (1996); and Grossfeld et al., Epidemiol. Rev., 23(1):
173-180 (2001)), the PSA test suffers from poor specificity,
which can be as low as 33% when a PSA cut-off level of 2.6
ng/ml is used (Thompson et al., N. Engl. J. Med., 350: 2239-
2246 (2004)), even though the sensitivity can be as high as
83%. The poor specificity of the PSA test is a direct result of
increased secretion of PSA in other diseases of the prostate,
such as BPH and prostatitis. Thus, an elevated PSA level
indicates the need for additional screening in the form of
needle biopsy. Ultimately, the results of needle biopsies lead
to the diagnoses of prostate cancer.

Over 1 million needle biopsies of prostates are performed
each year at a cost of about $1,500 each and much discomfort
to the patient. However, less than 200,000 of these resultin a
diagnosis of prostate cancer. Therefore, the majority of
needle biopsies are being performed needlessly.

In view of the above, there is a need for non-invasive
methods of diagnosing and prognosticating cancer, such as
prostate cancer, that reduce the cost and suffering associated
with currently available cancer screening methods. It is an
object of the invention to provide materials and methods for
non-invasive diagnosis and prognosis of cancer, such as pros-
tate cancer. This and other objects and advantages, as well as
additional inventive features, will become apparent from the
detailed description provided herein.

BRIEF SUMMARY OF THE INVENTION

The invention provides materials and methods for evaluat-
ing cancer. Methods of evaluating can include methods of
diagnosing and prognosticating cancer as well as methods of
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assessing the efficacy of cancer treatment. Generally, the
methods provided involve assaying for methylation of CpG
islands associated with specific genes. The invention also
provides pairs of isolated or purified primers that can be used
in the methods of the invention, for example, to amplify
and/or detect the methylation state of the CpG islands asso-
ciated with specific genes. The invention also provides kits
comprising one or more pairs of primers useful in the dis-
closed methods.

The invention provides methods of diagnosing cancer by
assaying for one or more methylated CpG islands that are
indicative of cancer. Generally, the method comprises pro-
viding a biological sample from a subject in need of cancer
diagnosis and assaying the sample for methylation of one or
more CpG islands associated with at least one gene selected
from the group consisting of: neuregulin cell-surface ligand
(NRG1), adrenergic B3 receptor (ADRB3), glycosylphos-
phatidyl-inositol cell-surface receptor (GFRAZ2), kinesin
family member 13B (KIF13B), RET proto-oncogene (RET),
G-protein-coupled protein receptor 147 (GPR147), neuroge-
nin 3 transcription factor (NEUROG?3), paladin (predicted
protein tyrosine phosphatase) (PALD), methyltransferase
family member 1 (HEMK1), fibroblast growth factor 4 onco-
gene (FGF4), 5-hydroxytryptamine (serotonin) receptor 1A
(HTR1A), ring finger protein 180 (LOG 285671 or RNF180),
EGFR-co-amplified and overexpressed (DKFZP564K0822
or ECOP), zinc finger protein 596 (ZNF596), similar to 7
transmembrane helix receptor (LLOC441320), L-threonine
dehydrogenase (TDH), hypothetical protein FLJ36980
(FLI36980), fibroblast growth factor receptor 20 (FGF20),
EF-hand domain family member 2A (LOC286097 or
EFHAZ2), N-acylsphingosine amidohydrolase (acid cerami-
nase) 1 (ASAHI), nodal homolog (TGF-f signaling path-
way) (NODAL), hypothetical protein similar to zinc finger
protein 532 (LOC399783), transcription factor LLIM home-
odomain (ISL.2) Kinesin family member C2 (KIFC2), chro-
mosome 20 open reading frame 23 (Kinesin-like motor pro-
tein) (C200rf23), GDNF family receptor alpha 1 (GFRA1),
Glutathione peroxidase 7 (GPX7), Dickkopf homolog 2
(DKK2), netrin 1 (NTN1), matrix metallopeptidase 9
(MMP9), tumor necrosis factor superfamily member 11 (TN-
FSF11), ras homolog gene family member D (RHOD), and
leucine rich repeat containing 49 (LRRC49).

The invention also provides a method of diagnosing pros-
tate cancer in a male mammal by assaying for one or more
methylated CpG islands that are indicative of prostate cancer.
The method can include providing a biological sample from a
subject in need of cancer diagnosis and assaying the sample
for methylation of a CpG island associated with at least one
gene selected from the group consisting of: NRG1, ADRB3,
GFRA2, KIF13B, RET, GPR147, NEUROG3, PALD,
HEMKI1, FGF4, HTR1A, RNF180, ECOP, ZNF596,
LOC441320, TDH, FLI36980, EFHA2, ASAH1, NODAL,
LOC399783, 1SL2, MMP9, TNFSF11, RHOD, LRRC49,
Kinesin family member C2 (KIFC2), chromosome 20 open
reading frame 23 (Kinesin-like motor protein) (C200rf23),
GDNF family receptor alpha 1 (GFRA1), Glutathione per-
oxidase 7 (GPX7), Dickkopf homolog 2 (DKK2), netrin 1
(NTN1), Ras association (RalGDS/AF-6) domain family 5
(RASSFS), and HtrA serine peptidase 4 (HTRA4). Option-
ally, the method of diagnosing prostate cancer can also
include assaying for methylation of one or more CpG island
associated with at least one gene that is known to be methy-
lated in prostate cancer but is known not to be detectably
methylated or is methylated at a lower level (e.g., about 50%
or less, about 40% or less, 30% or less, about 20% or less, or
about 10% or less) in BPH.
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The invention also provides methods of prognosticating
cancer by assaying for the methylation of one or more genes
that are indicative of the grade or stage of the cancer, and/or
the length of disease-free survival following treatment for
cancer. Generally, the method comprises providing a biologi-
cal sample from a subject in need of cancer prognosis and
assaying the sample for methylation of a CpG island associ-
ated with at least one gene selected from the group consisting
of: NRG1, ADRB3, GFRA2, KIF13B, RET, GPR147, NEU-
ROG3, PALD, HEMKI1, FGF4, HTR1A, RNFI180,
DKFZP5640822, ZNF596, L.OC441320, TDH, FLJ36980,
FGF20, EFHA2, ASAHI, NODAL, LOC399783, ISL2,
KIFC2, C200rf23, GFRA1, GPX7, DKK2, NTN1, MMP9,
TNFSF11, RHOD and LRRC49.

Further provided by the invention is a method of prognos-
ticating prostate cancer in a male mammal by assaying for one
or more methylated CpG islands that are indicative of the
grade or stage of prostate cancer, and/or the length of disease-
free survival following treatment of prostate cancer. The
method comprises providing a biological sample from the
male mammal and assaying the sample for methylation of a
CpG island associated with at least one of the following
genes: NRG1, ADRB3, GFRA2, KIF13B, RET, GPR147,
NEUROG3, PALD, HEMKI, FGF4, GPR62, HTRIA,
RNF180, DKFZP5640822, ZNF596, 1.OC441320, TDH,
FLJ36980, FGF20, EFHA2, ASAH1, NODAL, LOC399783,
ISL2, KIFC2, C20o0rf23, GFRAI, GPX7, DKK2, NTNI1,
RASSFS5, HTRA4, MMP9, TNFSF11, RHOD or LRRC49.
Optionally, the method of prognosticating prostate cancer can
also include assaying the biological sample for methylation
ofaCpGisland associated with at least one gene that is known
to be methylated in prostate cancer but is known not to be
detectably methylated or is methylated at a lower level (e.g.,
about 50% or less, about 40% or less, 30% or less, about 20%
or less, or about 10% or less) in BPH. Methylation of the CpG
islands associated with the genes is indicative of the grade or
stage of the cancer, and/or the length of disease-free survival
following treatment.

Furthermore, the invention provides methods of assessing
the efficacy of treatment of cancer by assaying for the reduced
methylation of CpG islands that indicates efficacy of treat-
ment. Generally, the method comprises providing a first and a
second biological sample from a subject in need of assessing
the efficacy of treatment of cancer and assaying the samples
for a change in methylation level of a CpG island associated
with at least one gene selected from the group consisting of:
NRG1, ADRB3, GFRA2, KIF13B, RET, GPR147, NEU-
ROG3, PALD, HEMKI1, FGF4, HTR1A, RNFI180,
DKFZP5640822, ZNF596, L.OC441320, TDH, FLJ36980,
FGF20, EFHA2, ASAHI, NODAL, LOC399783, ISL2,
KIFC2, C200rf23, GFRA1, GPX7, DKK2, NTN1, MMP9,
TNFSF11, RHOD and LRRC49. The first biological sample
is taken before the second biological sample, and the second
biological sample is taken during or after a course of treat-
ment. A decrease or absence of methylation of the assayed
one or more CpG islands in the second sample (i.e., following
the course of treatment) indicates that the treatment is effec-
tive. Alternatively, the maintenance or increase of methyla-
tion in the assayed CpG islands in the second sample can
indicate a reduction or absence of treatment efficacy.

Also provided is a method of assessing the efficacy of
treatment of prostate cancer in a male mammal by assaying
biological samples, which are taken from the male mammal
periodically during the course of treatment, for methylation
of'a CpG island and wherein a decrease or absence of methy-
lation of the CpG islands following the course of treatment
indicates that the treatment is effective. The method com-
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prises (a) providing a first and a second biological sample
from a subject undergoing a course of cancer treatment,
wherein the first sample is taken at an earlier time than the
second sample, and the second sample is taken during or
following a course of treatment and (b) assaying the samples
for methylation of a CpG island associated with at least one
gene selected from the group consisting of: NRG1, ADRB3,
GFRA2, KIF13B, RET, GPR147, NEUROG3, PALD,
HEMKI1, FGF4, HTR1A, RNF180, DKFZP5640822,
ZNF596, 1LOC441320, TDH, FLI36980, FGF20, EFHA2,
ASAHI1, NODAL, LOC399783, ISL2, KIFC2, C20o0rf23,
GFRA1, GPX7, DKK2, NTN1, RASSF5, HTRA4, MMP9,
TNFSF11, RHOD and LRRC49. Optionally, this method can
also include assaying the biological sample for methylation
ofaCpGisland associated with at least one gene that is known
to be methylated in prostate cancer but is known not to be
detectably methylated or is methylated at a lower level (e.g.
about 50% or less, about 40% or less, 30% or less, about 20%
or less, or about 10% or less in BPH.

In preferred embodiments, the aforementioned methods of
diagnosing, prognosticating and assessing the efficacy of
treatment of cancer can further include assaying the biologi-
cal sample for methylation of multiple CpG islands, for
example, CpG islands associated with two, three, four, five,
six, seven, eight, nine, ten, eleven, or more genes.

Additionally, the invention provides a terminator-coupled
linear amplification method of determining the methylation
status of a CpG island. Generally, the method includes pro-
viding a DNA sample for terminator-coupled linear amplifi-
cation and then incubating the DNA sample under deaminat-
ing conditions to thereby produce a deaminated DNA sample.
Optionally, the deaminated DNA sample can be purified. The
deaminated sample is used as template to amplify a target
sequence or target sequences that include one or more CpG
islands or portions of one or more CpG islands thereby pro-
ducing one or more amplified target sequences. Optionally,
the one or more amplified target sequences are purified. One
or more sequences in the amplified target sequences are lin-
early amplified in the presence of a primer and a dideoxy-
nucleotide to generate one or more fragments of different
lengths, wherein each length corresponds to the distance in
bases from the 5' end of the primer to the position where the
dideoxynucleotide is incorporated. Optionally, the one or
more fragments is purified. The one or more fragments are
analyzed to determine their lengths. The lengths of the frag-
ments can be used to determine the methylation status of
methylated cytosines within the one or more amplified target
sequences.

The invention also provides pairs of primers suitable for
amplifying a CpG-island associated with genes described
herein. Primers can include isolated or purified nucleic acid
molecules suitable for amplifying a CpG island containing
target sequence. Target sequences can include genomic
sequence that has been fully methylated and fully deaminated
such as those in SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO:
3,SEQIDNO: 4, SEQIDNO: 5,SEQIDNO: 6, SEQID NO:
7, SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, SEQ ID
NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14,
SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID
NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 23,
SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 26, SEQ ID
NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30,
SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID
NO: 36, SEQ ID NO: SEQ ID NO: 37, SEQ ID NO: 38, SEQ
IDNO: 39, SEQIDNO: 40, SEQIDNO: 41, SEQIDNO: 42,
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6
SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 49, SEQ ID
NO: 50, SEQ ID NO: 51, SEQ ID NO: 52, SEQ ID NO: 53,
and SEQ ID NO: 54.

Exemplary primer pairs include SEQ ID NOs: 55 and 56,
SEQ ID NOs: 57 and 58, SEQ ID NOs: 59 and 60, SEQ 1D
NOs: 61 AND 62, SEQ ID NOs: 63 and 64, SEQ ID NOs: 65
and 66, SEQ ID NOs: 67 and 68, SEQ ID NOs: 69 and 70,
SEQ ID NOs: 71 and 72, SEQ ID NOs: 73 and 74, SEQ 1D
NOs: 77 and 78, SEQ ID NOs: 79 and 80, SEQ ID NOs: 81
and 82, SEQ ID NOs: 83 and 84, SEQ ID NOs: 87 and 88,
SEQ ID NOs: 89 and 90, SEQ ID NOs: 91 and 92, SEQ 1D
NOs: 93 and 94, SEQ ID NOs: 95 and 96, SEQ ID NOs: 97
and 98, SEQ ID NOs: 103 and 104, SEQ ID NOs: 105 and
106, SEQ ID NOs: 107 and 108, SEQ ID NOs: 109 and 110,
SEQIDNOs: 111 and 112, SEQ ID NOs: 113 and 114, SEQ
ID NOs: 115 and 116, SEQ ID NOs: 117 and 118, SEQ ID
NOs: 199 and 200, SEQ ID NOs: 201 and 202, SEQ ID NOs:
203 and 204, SEQ ID NOs: 205 and 206, SEQ ID NOs: 207
and 208, SEQ ID NOs: 209 and 210, SEQ ID NOs: 211 and
212, SEQID NOs: 213 and 214, SEQ ID NOs: 215 and 216,
SEQ ID NOs: 217 and 218, SEQ ID NOs: 219 and 220, SEQ
ID NOs: 221 and 222, SEQ ID NOs: 224 and 225, SEQ ID
NOs: 227 and 228, SEQ ID NOs: 227 and 228, SEQ ID NOs:
230 and 231.

Also provided are kits that include one or more of the
aforementioned pairs of primers.

BRIEF DESCRIPTION OF THE FIGURES

FIGS. 1A-1DD set forth the nucleotide sequences for SEQ
ID NOs: 1-54. Sequences are presented in accordance with
convention from left to right and top to bottom.

FIGS. 2A-2KK set forth the nucleotide sequences for SEQ
ID NOs: 119-198. Sequences are presented in accordance
with convention from left to right and top to bottom.

DETAILED DESCRIPTION OF THE INVENTION

The invention provides a method of diagnosing cancer by
assaying for the methylation of one or more CpG islands that
are indicative of cancer. Cancer can include, for example,
lung, liver, pancreas, head and neck, throat, thyroid, esopha-
gus, brain, ovarian, kidney, skin, colorectal, and hematopoei-
etic (e.g., lymphomas and leukemic) cancer. Generally, the
method comprises providing a biological sample from a sub-
ject in need of cancer diagnosis and assaying the sample for
methylation of a CpG island associated with at least one gene
selected from the group consisting of: NRG1, ADRB3,
GFRA2, KIF13B, RET, GPR147, NEUROG3, PALD,
HEMKI1, FGF4, HTR1A, RNF180, DKFZP5640822,
ZNF596, 1L.OC441320, TDH, FLI36980, FGF20, EFHA2,
ASAHI1, NODAL, LOC399783, ISL2, KIFC2, C20o0rf23,
GFRA1, GPX7,DKK2,NTN1, MMP9, TNFSF11, RHOD or
LRRCA49. In preferred embodiments, the method can include
assaying for methylation of CpG islands associated with two,
three, four, five, six, seven, eight, nine, ten, eleven, or more of
the foregoing genes. Methylation of the CpG islands associ-
ated with these genes is indicative of cancer.

The invention further provides a method of diagnosing
prostate cancer by assaying for the methylation of one or
more CpG islands that are indicative of prostate cancer in a
male mammal. In one embodiment, the method comprises
providing a biological sample from a male mammal in need of
cancer diagnosis and assaying the sample for methylation of
a CpG island associated with at least one gene selected from
the group consisting of: NRG1, ADRB3, GFRA2, KIF13B,
RET, GPR147, NEUROG3, PALD, HEMKI, FGF4,
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HTRI1A, RNF180, DKFZP5640822, ZNF596, LOC441320,
TDH, FLJ36980, FGF20, EFHA2, ASAHI1, NODAL,
LOC399783, KIFC2, C20orf23, GFRA1, GPX7, DKK2,
NTN1, HTRA4, MMP9, TNFSF11, RHOD and LRRC49.
For example, the method of diagnosing prostate cancer
includes assaying the biological sample for methylation of a
CpG island associated with NRG1, KIF13B, or both. In
another example, the method includes assaying for methyla-
tion of a CpG island associated with at least one gene selected
from the group consisting of: TDH, ASAH1, FGF20,
HEMKI1, PALD NEUROG, EFHA2, KIFC2, GFRAI,
DKK2, TNFSF11, NTN1, and RHOD. In preferred embodi-
ments, the method of diagnosing prostate cancer can include
assaying for methylation of CpG islands associated with two,
three, four, five, six, seven, eight, nine, ten, eleven, or more of
the foregoing genes. Methylation of the CpG islands associ-
ated with these genes is indicative of cancer.

The foregoing method of diagnosing prostate cancer can
optionally include, in combination with assaying for methy-
lation of CpG islands associated with the foregoing genes,
further assaying the biological sample for methylation of a
CpG island associated with at least one gene that is known to
be (i) methylated in prostate cancer and (ii) not detectably
methylated or methylated at a lower level (e.g., about 50% or
less, about 40% or less, about 30% or less, about 20% or less,
or less than about 10%) in BPH. In this regard, when the
method includes assaying for at least one CpG island that is
known to be methylated in prostate cancer but is known not to
be detectably methylated or methylated at a lower level in
BPH, the method preferably includes assaying the biological
sample for methylation of CpG islands associated with at
least three different genes. Examples of CpG islands known
to be methylated in prostate cancer but not detectably methy-
lated or methylated at a lower level in BPH include CpG
islands associated with glutathione S-transferase P1
(GSTP1), glutathione peroxidase 3 (GPX3), glutathione
S-transferase M1 (GSTM1), glutathione S-transferase M4
(GSTM4), Cub and Sushi multiple domainsl (CSMD1),
tumor necrosis factor receptor superfamily member 10A
(TNFRSF10A) tumor necrosis factor receptor superfamily
member 10B (TNFRSF10B), tumor necrosis factor receptor
superfamily member 10C (TNFRSF10C), tumor necrosis
factor receptor superfamily 10D (TNFRSF10D), secreted
frizzled-related protein 1 (SFRP1), secreted frizzled-related
protein 2 (SFRP2), dickkopfhomolog 3 (DKK3), prostaglan-
din-endoperoxide synthase 2 (PTGS2), cyclin-dependent
kinase inhibitor 1C (CDKNI1C/p57), Ras association
(RalGDS/AF-6) domain family 1 (RASSF1), and G-protein
coupled receptor 62 (GPR62).

The invention also provides a method of prognosticating
cancer by assaying for the methylation of one or more genes
that are indicative of the grade or stage of the cancer, and/or
the length of disease-free survival following treatment for
cancer. Generally, the method comprises providing a biologi-
cal sample from a subject in need of cancer prognosis and
assaying the sample for methylation of a CpG island associ-
ated with at least one gene selected from the group consisting
of: NRG1, ADRB3, GFRA2, KIF13B, RET, GPR147, NEU-
ROG3, PALD, HEMKI1, FGF4, HTR1A, RNFI80,
DKFZP5640822, ZNF596, L.OC441320, TDH, F1136980,
FGF20, EFHA2, ASAHI, NODAL, LOC399783, ISL2,
KIFC2, C200rf23, GFRA1, GPX7, DKK2, NTN1, MMP9,
TNFSF11, RHOD and LRRC49. In preferred embodiments,
the method can include assaying for methylation of CpG
islands associated with two, three, four, five, six, seven, eight,
nine, ten, eleven, or more of the foregoing genes. Methylation
of'the CpG islands associated with these genes is indicative of

20

25

30

35

40

45

50

55

60

65

8

the grade or stage of the cancer, and/or the length of disease-
free survival following treatment for cancer.

The invention also provides a method of prognosticating
prostate cancer in a male mammal by assaying for the methy-
lation of one or more CpG islands that are indicative of the
grade or stage of the prostate cancer, and/or the length of
disease-free survival following treatment for prostate cancer.
In one embodiment, the method comprises assaying a bio-
logical sample from the male mammal for methylation of a
CpG island associated with at least one of the following
genes: NRG1, ADRB3, GFRA2, KIF13B, RET, GPR147,
NEUROG3, PALD, HEMKI1, FGF4, HTRIA, RNF180,
DKFZP5640822, ZNF596, LOC441320, TDH, F1136980,
FGF20, EFHA2, ASAH1,NODAL, LOC399783, 0or ISL.2. In
addition to or instead of the foregoing, the method can include
assaying the biological sample for methylation of a CpG
island associated with at least one of the following genes:
KIFC2, C200rf23, GFRA1, GPX7, DKK2, NTN1, RASSFS,
HTRA4, MMP9, TNFSF11, RHOD or LRRC49. For
example, the method of diagnosing prostate cancer includes
assaying the biological sample for methylation of a CpG
island associated with NRG1, KIF13B, or both. In another
example, the method includes assaying for at least one of the
following genes: TDH, ASAH1, FGF20, HEMK1, PALD
NEUROG, EFHA2, KIFC2, GFRA1, DKK2, TNFSF11,
NTN1, or RHOD. In preferred embodiments, the method of
diagnosing prostate can include assaying for methylation of
CpG islands associated with two, three, four, five, six, seven,
eight, nine, ten, eleven, or more of the foregoing genes.
Methylation of the CpG islands associated with these genes is
indicative of the grade or stage of prostate cancer, and/or the
length of disease-free survival following treatment for pros-
tate cancer.

The foregoing method of prognosticating prostate cancer
can optionally include, in combination with assaying for
methylation of CpG islands associated with the foregoing
genes, further assaying the biological sample for methylation
ofaCpGisland associated with at least one gene that is known
to be (i) methylated in prostate cancer and (ii) not detectably
methylated or methylated at a lower level (e.g., about 50% or
less, about 40% or less, about 30% or less, about 20% or less,
or less than about 10%) in BPH. Percent methylation level in
BPH refers to the percent of patients that exhibit some detect-
able level of methylation at that locus. In this regard, when the
method includes assaying for methylation of at least one CpG
island that is known to be methylated in prostate cancer but is
known not to be detectably methylated or is methylated at a
lower level in BPH, the method preferably includes assaying
the biological sample for methylation of CpG islands associ-
ated with at least three different genes. Examples of CpG
islands known to be methylated in prostate cancer but not
detectably methylated or methylated at a lower level in BPH
include CpG islands associated with GSTP1, GPX3,
GSTM1, GSTM4, CSMD1, TNFRSF10A, TNFRSF10B,
TNFRSF10C, TNFRSF10D, SFRP1, SFRP2, DKK3,
PTGS2, CDKNI1C/p57, RASSF1, and GPR62. Methylation
of CpG islands associated with the genes is indicative of the
grade or stage of the prostate cancer, and/or the length of
disease-free survival following treatment for prostate cancer.

Obtaining information about the aggressiveness of the can-
cer, its grade, and its stage is helpful when choosing a course
of treatment. The patterns of CpG methylation may be corre-
lated to the pathological stage and grade of the tumor. For
example, in prostate cancer, patterns of CpG methylation may
be correlated to the Gleason score of the primary tumor. The
molecular information derived from CpG methylation may
also be correlated to the likelihood of survival and the length
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of disease-free survival following treatment. The above prog-
nostic methods can enable the prediction of the course of the
cancer, as well as the prediction of the best approach to
treatment.

Also provided are methods of assessing the efficacy of
treatment of cancer by assaying for the reduced methylation
of CpG islands that indicates efficacy of treatment. Generally,
the method comprises providing a first and a second biologi-
cal sample from a subject in need of assessing the efficacy of
treatment of cancer and assaying the samples for a change in
methylation level of a CpG island associated with at least one
gene selected from the group consisting of: NRG1, ADRB3,
GFRA2, KIF13B, RET, GPR147, NEUROG3, PALD,
HEMK1, FGF4, HTR1A, RNF180, DKFZP5640822,
ZNF596, LOC441320, TDH, F1136980, FGF20, EFHA?2,
ASAH1, NODAL, LOC399783, ISL2, KIFC2, C200rf23,
GFRAI, GPX7, DKK2, NTN1, MMP9, TNFSF11, RHOD
and LRRC49. Generally, the first biological sample is taken
(e.g, prior to commencing treatment or during treatment)
before the second biological sample, and the second biologi-
cal sample is taken after a course of treatment. In preferred
embodiments, the method includes assaying for a change in
methylation of CpG islands associated with two, three, four,
five, six, seven, eight, nine, ten, eleven, or more of the fore-
going genes. A decrease or absence of methylation of the
assayed one or more CpG islands in the second sample (i.e.,
following the course of treatment) indicates that the treatment
is effective. Alternatively, the maintenance or increase of
methylation in the assayed CpG islands in the second sample
can indicate a reduction or absence of treatment efficacy.

The invention provides a method of assessing the efficacy
of treatment of prostate cancer in a male mammal by assaying
for the reduced methylation of CpG islands that indicate
efficacy of treatment of prostate cancer. In one embodiment,
the method comprises assaying biological samples, which are
taken from the male mammal periodically during the course
of treatment, for methylation of a CpG island associated with
at least one gene selected from the group consisting of:
NRG1, ADRB3, GFRA2, KIF13B, RET, GPR147, NEU-
ROG3, PALD, HEMKI, FGF4, HTR1A, RNF180,
DKFZP5640822, ZNF596, LOC441320, TDH, F1136980,
FGF20, EFHA2, ASAH1, NODAL, LOC399783, and ISL2.
In addition to or instead of the foregoing, the method can
include assaying the biological samples for methylation of a
CpG island associated with at least one gene selected from the
group consisting of: KIFC2, C20orf23, GFRA1, GPX7,
DKK2, NTN1, RASSF5, HTRA4, MMP9, TNFSF11,
RHOD and LRRC49. For example, the method of assessing
the efficacy of treatment of prostate cancer includes assaying
the biological sample for methylation of a CpG island asso-
ciated with NRG1, KIF13B, or both. In another example, the
method includes assaying for a CpG island associated with at
least one gene selected from the group consisting of: TDH,
ASAH1, FGF20, HEMKI1, PALD NEUROG, EFHAZ2,
KIFC2, GFRA1, DKK2, TNFSF11, NTN1, and RHOD. In
preferred embodiments, the method can include assaying for
methylation of CpG islands associated with two, three, four,
five, six, seven, eight, nine, ten, eleven, or more of the fore-
going genes. Generally, the assayed biological samples in the
method include a first and a second biological sample. The
first biological sample can be taken, for example, prior to
commencing treatment or during treatment, though in any
event prior to taking the second biological sample. The sec-
ond biological sample is taken during or after a course of
treatment. A decrease or absence of methylation of the
assayed one or more CpG islands in the second sample (i.e.,
following the course of treatment) as compared to the first
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sample indicates that the treatment is effective. Alternatively,
the maintenance or increase of methylation in the assayed
CpG islands in the second sample as compared to the first
sample can indicate a reduction in or absence of treatment
efficacy.

The foregoing method of assessing the efficacy of prostate
cancer treatment can optionally include, in combination with
assaying for methylation of CpG islands associated with the
foregoing genes, further assaying the biological sample for
reduced methylation of a CpG island associated with at least
one gene that is known to be (i) methylated in prostate cancer
and (ii) not detectably methylated or methylated at a lower
level (e.g., about 50% or less, about 40% or less, about 30%
or less, about 20% or less, or less than about 10%) in BPH. In
this regard, when the method includes assaying the biological
samples for methylation of at least one CpG island that is
known to be methylated in prostate cancer but known not to
be detectably methylated or methylated at a lower level in
BPH, the method preferably includes assaying for methyla-
tion of CpG islands associated with at least three different
genes. Examples of CpG islands known not to be methylated
in prostate cancer but not detectably methylated or methy-
lated at a lower level in BPH include GSTP1, GPX3, GSTM1,
GSTM4, CSMDI, TNFRSF10A, TNFRSF10B,
TNFRSF10C, TNFRSF10D, SFRP1, SFRP2, DKK3,
PTGS2, CDKN1C/p57, RASSF1, and GPR62. A decrease or
absence of methylation of the CpG islands associated with the
assayed genes in the second sample as compared to the first
sample following some or all of the course of treatment indi-
cates that the treatment is effective. Alternatively, the main-
tenance or increase of methylation in the assayed CpG islands
in the second sample as compared to the first sample can
indicate a reduction or absence of treatment efficacy.

CpG islands (Bird, Nature 321: 209-213 (1986); and Gar-
diner-Garden et al., J. Molec. Biol. 196: 261-282 (1987))
comprise about 1% of vertebrate genomes and account for
about 15% of the total number of CpG dinucleotides. CpG
islands typically are between about 0.2 and about 2.0 kb in
length. They canbe located upstream of (e.g., in a promoter or
enhancer region) of the coding sequence of the associated
genes or they may also extend into or be found within gene-
coding regions of their associated genes. A gene-coding
region can include exons and introns. Use of the phrase “asso-
ciated with” to describe a CpG island’s relation to a gene, is
intended to encompass CpG islands that are upstream of gene
coding sequences as well as internal CpG islands. For
example, the CpG island associated with the RET gene is
internal and not expected to affect the expression of the RET
gene when methylated. Some CpG islands are associated with
the promoter of two genes and it can affect the expression of
both genes. CpGs were labeled based on their location with
respect to the nearest gene. In some cases, a CpG island may
be located near the promoter of two different genes and may
in this case influence the expression of both genes. In such
case, the CpG island was named after one of the genes. For
example, the LRRC49 CpG island is also associated with the
THAP domain containing 10 (THAP10) gene. A CpG island
can also be associated with a pseudogene or be located in a
genomic region that includes no known genes or pseudo-
genes. The CpG island can still be of interest so long as its
methylation status correlates with a disease status.

A CpG island can be separated by up to 25 kilobases (kb)
(e.g., up to 20 kb, up to 19 kb, up to 18, kb, up to 17 kb, up to
16 kb, up to 15 kb, up to 10 kb, up to 9 kb, up to 8 kb, up to 7
kb, up to 6 kb, up to 5 kb, up to 4 kb, up to 3 kb, up to 2 kb, or
up to 1 kb) from the transcription start site for the nearest gene
and still be considered “associated with” the gene. Preferably,
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CpG islands associated with at least three genes are assayed.
However, CpG islands associated with 4, 5, 6,7, 8,9, 10, 11,
12,13,14,15,16,17, 18,19, 20,21, 22, 23, 24, 25,26, 27, or
even more genes can be assayed.

Methods of identifying CpG islands have been described
(e.g., Takaiet al., Proc. Nat'l. Assoc. Sci. USA, 99:3740-3745
(2002)). For example, genomic sequences can be analyzed to
identify segments containing CpG islands that are at least 200
bp in length, have at least a 60% GC content, and contain at
least 7% CpG dinucleotides. Preferred sequences are at least
250 bp in length, are at least 60% GC rich, and contain at least
7% CpG dinucleotides. Moreover, undesirable highly repeti-
tive sequences can be screened out using a repeat masker that
filters out sequences. Desirable sequences contain less than
50% repeats (i.e., a sequence of reduced complexity or a
sequence thatis present at multiple genomic locations) within
the length of the identified CpG island. Preferably, the CpG
island is no more than 45%, 40%, 35%, 30%, 25%, 20%,
19%, 18%, 17%, 16%, 15%, 14%, 13%, 12%, or 11% repeti-
tive. Most desirable sequences are no more than 10% repeti-
tive. Examples of repetitive sequences are available, for
example, at the web site for National Center for Biotechnol-
ogy Information (NCBI).

“Biological sample” is intended to encompass any suitable
sample that enables accurate assay of CpG island methyla-
tion. Examples of suitable biological samples include, but are
not limited to, whole blood, blood plasma, blood serum,
urine, saliva, cells (e.g., cells obtained from blood, such as
epithelial cells), and tissue. Such samples are obtained in
accordance with methods known in the art. When the biologi-
cal sample is whole blood, blood plasma, or urine, preferably,
CpG islands associated with more than three genes are
assayed.

A CpG island is “not detectably methylated” when it is not
methylated or it is methylated at a level below the level of
sensitivity of the assay method employed.

“Noncancerous” tissue can be benign or normal. Alterna-
tively, but not preferably, the tissue can be diseased, as long as
it is not cancerous.

Methods of assaying methylation of CpG islands are
known in the art and include, for example, restriction
enzyme-based technology, such as one that employs diges-
tion with a methylation-sensitive restriction endonuclease
coupled with Southern blot analysis, methylation-sensitive
enzymes and polymerase chain reaction (PCR), such as
methylation-sensitive arbitrarily primed PCR (AP-PCR; see,
e.g., Gonzalgo et al.,, Cancer Res., 57: 594-599 (1997)),
restriction landmark genomic scanning (RLGS; see, e.g.,
Plass et al., Genomic 58: 254-262 (1999)), methylated CpG
island amplification (MCA; see, e.g., Toyota et al., Cancer
Res., 59:2307-2312 (1999)), differential methylation hybrid-
ization (DMH; see, e.g., Huang et al., Human Mol. Genet., 8:
459-470 (1999)), and Not I-based differential methylation
hybridization (see, e.g., International Patent Publication No.
WO 02/086163). Other methods are described in U.S. Pat.
App. Pub. No. 2003/0170684 and International Patent Publi-
cation No. WO 04/05122.

Alternatively, cytosine conversion-based technology can
be used. Such technology relies on methylation status-depen-
dent chemical modification of CpG islands (i.e., deamination
of unmethylated cytosines in CpG islands) within isolated
genomic DNA or fragments thereof followed by DNA
sequence analysis. Such methods employ reagents like hydra-
zine and bisulfite. Bisulfite treatment followed by alkaline
hydrolysis is described by Olek et al., Nucl. Acids Res., 24:
5064-5066 (1996); and Frommer et al., PNAS USA, 89: 1827-
1831 (1992). The use of methylation-sensitive primers to
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assay methylation of CpG islands in isolated genomic DNA is
described by Herman et al., PNAS USA, 93: 9821-9826
(1996), and in U.S. Pat. Nos. 5,786,146 and 6,265,171.
Bisulfite-treated DNA can be subsequently analyzed by con-
ventional molecular techniques, such as PCR amplification,
fluorescence-based, real-time PCR (see, e.g., Eads etal., Can-
cer Res., 59: 2302-2306 (1999); Heid et al., Genome Res., 6:
986-994 (1996); and U.S. Pat. No. 6,331,393), sequencing,
oligonucleotide hybridization detection, and methylation-
sensitive single nucleotide primer extension (Ms-SNuPE;
see, e.g., Gonzalgo et al., Nucl. Acids Res., 25: 2529-2531
(1997); and U.S. Pat. No. 6,251,594).

A preferred method of assaying for methylation of a CpG
island includes isolating genomic DNA (and/or fragments
thereof) from a biological sample, treating the DNA under
deaminating conditions that convert unmethylated cytosines
to uracil, using the treated DNA as a template in a PCR
reaction to amplify a target sequence that includes the CpG-
island of interest, thereby producing an amplified sequence.
Unmethylated cytosines in the target sequence, which are
converted to uracils by the deaminating treatment, are ampli-
fied as thymines in the corresponding position of the ampli-
fied sequence. Since the sequence of the forward and the
reverse strand of the CpG island lose their complimentarity
after the deamination reaction, the methylation status of the
CpG island can be determined by assaying one or both of the
original strands by utilizing primers capable of annealing to
the strand of interest.

The deamination reaction may not proceed to completion,
which results in false positives. For example, deamination of
DNA sequences using bisulfite salt is sensitive to the purity of
the DNA, length of incubation, and the secondary structure of
the denatured templates. Quantitative PCR methods can be
used to assay for the efficiency of deamination. However,
quantitative PCR methods are limited to assaying the conver-
sion status within the sites where the primers and probes
anneal to the template.

Quantitative PCR methods are also limited to assaying for
the methylation of cytosines within the sites where the prim-
ers and probes anneal to the template. The primers and the
probe only anneal efficiently to the templates that are fully
converted and contain methylation at the appropriate cytosine
nucleotides. Thus, they fail to provide methylation informa-
tion for CpG dinucleotides that are not assayed for. The CpG
islands may also be analyzed using direct sequencing follow-
ing the deamination treatment. However, due to the hetero-
geneity of the methylation pattern within a CpG island and the
presence of homopolymeric stretches within the sequence,
direct sequencing of CpG islands can yield a sequencing
pattern that is too noisy and complex for the available
sequencing software.

To overcome these disadvantages and to minimize the
overall cost of analysis for a clinical test, we developed a
method to analyze the amplified sequences by termination-
coupled linear amplification. The DNA is linearly amplified
using a forward or a reverse primer in the presence of dNTPs
and one or two dideoxynucleotides such as dideoxycytidine
or dideoxyguanine. The amplified sequence can, optionally,
be analyzed using only thymine and/or cytosine terminators
when assaying for a methylated CpG dinucleotide (or adenine
and/or guanine terminators when analyzing the amplified
strand opposite to the CpG dinucleotide of interest) to make
extension reaction products that terminate at thymines and/or
cytosines nucleotides (or at guanine and/or adenine when
assaying the opposite strand). The amplification reaction
results in the generation of fragments with multiple lengths,
each length of which corresponds to the distance in bases
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between the primer used for amplification and the position
within the target sequence of a nucleotide that is complemen-
tary to the dideoxynucleotide added to the amplification reac-
tion. Such amplification can result in the generation of 10 to
20 fragments from an average CpG island-containing ampli-
con 0f 100 to 150 bp. The extension products can be separated
by size on an acrylamide gel and compared to (a) a size
standard and/or (b) by comparing the fragments to those
generated when fully unmethylated (PCR generated template
or clones in E. coli) or fully methylated (enzymatically
methylated in vitro) template to thereby determine the pres-
ence of cytosine (or guanine on the opposite strand) or the
presence of thymine (or adenine on the opposite strand) in the
amplified CpG island-containing sequence. When bisulfite is
used as the deaminating agent, the amplified sequence may
contain large stretches of thymine or adenine which may
result in additional fragments due to the DNA polymerase
slippage during amplification. Such “stutter” patterns may be
minimized by selectively analyzing segments of the CpG
islands that have shorter homopolymeric sequences. Stutter
fragments can also be identified by analyzing the control
templates.

When a fluoresent label is used to tag the primers or the
dideoxynucleotides used in the terminator-coupled linear
amplification, the resulting fragments may be analyzed using
automated sequencing machines and software designed for
determining the size of DNA fragments. In this regard, com-
mercially available software such as GENESCAN (Applied
Biosystems, Foster City, Calif.) and GENEMAPPER (Ap-
plied Biosystems) are trained to recognize and account for
stutter patterns due to DNA polymerase slippage during the
amplification of microsatellite repeats. Such software may
also be used to account for the stutter pattern that is observed
when amplifying homopolymeric stretches of DNA, as might
be seen after bisulfite conversion of CpG islands. There are a
number of fluorescent dyes available for the automated analy-
sis of DNA such as but not limited to 6-carboxyfluorescein
(6-FAM), Hexachlorofluorescein (HEX), VIC dye, S-carbox-
ytetramethylrhodamine (TAMRA), 5-carboxy-X-
rhodamine, succinimidyl ester (5-ROX), 6-carboxy-2',4,7,7'-
tetrachlorofluorescein (TET). The methods and equipment to
determine amplicon size have been available for over a
decade and in use for genetic linkage mapping, DNA identity,
and forensic. For example, Applied Biosystems has a set of 5
dyes that can be used to multiplex fragments from 4 separate
amplification reaction and one standard for use in linkage
mapping on the ABI sequencers. Four different CpG islands
from a single individual can be linearly amplified using fluo-
rescently tagged primers, and the products pooled before
analysis. Alternatively, different CpG islands from different
individuals can be linearly amplified using fluorescently
tagged primers, and the products pooled before analysis.

Since methylation of a particular CpG dinucleotide is not
always complete in a sample, i.e., the CpG sequence is het-
erogenous, the methods provided herein can be advanta-
geously used to analyze the extent of or percent methylation
of a particular CpG dinucleotide site within a sample. In a
preferred method, two different fluorescent-dye terminators
are used for thymine and cytosine, respectively (or adenine
and guanine, respectively, when analyzing the opposite
strand) in a fluorescent dideoxy sequencing reaction. The
relative abundance of the two dyes in same-size extension
products are indicative of the relative abundance of the two
nucleotides at a particular sequence position, and can thereby
indicate the percent methylation of a particular CpG dinucle-
otide site within a CpG island. To determine the expected
relative abundance of the two dyes, control reactions with a
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range of known ratios of fully methylated to fully unmethly-
lated templates can be used. The data obtained from the
control reactions can be used as a reference to estimate rela-
tive abundance of methylated and unmethylated cytosines in
a sample.

The levels of methylation or patterns of methylation at
given CpG islands can be assayed as appropriate. The assay
can employ the use of a reference standard when appropriate
to enable the determination of abnormal methylation. A ref-
erence standard can be determined based on reference
samples obtained from age-matched noncancerous classes of
adjacent tissues, and with normal peripheral blood lympho-
cytes. When, for example, efficacy of treatment is being
assessed, the assay results of biological samples taken over
the course of treatment can be compared without the use of'a
reference standard.

When the DNA obtained from a biological sample is in
limited quantities and is not sufficient for the analysis of
multiple markers, the methods described herein can include
amplifying the DNA from the sample. Amplification can be
done using PCR amplification or isothermal amplification
methods, for example, those described in U.S. Pat. Nos.
5,854,033; 6,124,120; 6,143,495; 6,210,884; 6,642,034,
6,280,949; 6,632,609; and 6,642,034; and U.S. Pat. App. Pub.
Nos. 2003/0032024; 2003/0143536; 2003/0235849; 2004/
0063144; and 2004/0265897, which are incorporated herein
by reference in their entirety. Isothermal amplification can
include rolling circle or strand displacement amplification.
Methods that combine PCR and isothermal amplification
have also been described (U.S. Pat. Nos. 6,777,187; and
6,828,098; and U.S. Pat. App. Pub. Nos. 2004/0209298;
2005/0032104; and 2006/0068394, each of which is incorpo-
rated herein by reference in its entirety). U.S. Pat. App. Pub.
No. 2005/0202490, which is incorporated herein by reference
in its entirety, describes the use of such methods in combina-
tion with methylation-sensitive restriction enzymes to study
the methylation pattern of DNA. DNA amplification can also
include methylation-coupled whole genomic amplification to
generate the DNA needed, such as described in U.S. Pat. App.
Pub. No. 2006/0257905, which is incorporated by reference
herein in its entirety. The methylation-coupled whole
genomic amplification can be especially advantageous when
DNA is recovered from minute biological samples or from
bodily fluids such as urine or plasma.

Skilled artisans will appreciate that the various amplifica-
tion methods described herein, e.g., the PCR amplification,
isothermal amplification, and termination-coupled linear
amplification method, can employ nucleotides, nucleotide
analogues, nucleotide or nucleotide analogue derivatives,
and/or combinations thereof.

If desired, mRNA and protein levels can be assayed, and
alterations in their expression levels can be indicative of a
change in the level of methylation or the patterns of methy-
lation at given CpG islands. Such methods of assaying mRNA
and protein levels are also within the skill in the art. For
example, the mRNA assay methods described in U.S. Provi-
sional Patent Application No. 60/705,964 filed on Aug. 5,
2005 and International Patent Publication No. WO 2007/
019444, which are hereby incorporated by reference, can be
used. Such methods are particularly useful if a degraded
tissue sample is used as the biological sample. Alternatively,
reverse transcription with gene-specific primers can be used
to assay mRNA levels. Proteins levels can be assayed, for
example, using antibody and staining techniques.

It is important to note that even though aberrant methyla-
tion of a CpG island can affect expression of the associated
gene, the methods described herein are not dependent on a
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biological role for the hypermethylation. That is a hyperm-
ethylated CpG island can be useful in the methods of the
invention regardless of its effect on gene expression. Accord-
ingly, the only requirement is that there be a correlation
between the methylated state of a CpG island and the pres-
ence of cancer.

The invention further provides target sequences and corre-
sponding primers or probes that are useful in the above meth-
ods. The target sequences provide the context for the selection
of CpG islands to assay for methylation. If a given target
sequence contains more than one CpG island, all or less than
all of the CpG islands, even one CpG dinucleotide, can be
assayed for methylation with respect to that particular target
sequence. In this regard, a target sequence can include a
genomic sequence that is fully methylated and fully deami-
nated such as SEQ ID NO: 1 or 2 [NRG1], SEQ ID NO: 3 or
4 [ADRB3], SEQID NO: 5 or 6 [GFRA2], SEQID NO: 7 or
8 [KIF13B], SEQID NO: 9 or 10 [RET], SEQ ID NO: 11 or
12 [GPR147], SEQ ID NO: 13 or 14 [NEUROG3], SEQ ID
NO: 15 0r 16 [PALD], SEQID NO: 17 or 18 [HEMK1], SEQ
ID NO: 19 or 20 [FGF4], SEQ ID NO: 23 or 24 [HTR1A],
SEQ ID NO: 25 or 26 [RNF180], SEQ ID NO: 27 or 28
[ECOP], SEQ ID NO: 29 or 30 [ZNF3596], ID NO: 33 or 34
[LOC441320], SEQID NO: 35 or36 [TDH], SEQ IDNO: 37
or 38 [FLI36980], SEQ ID NO: 39 or 40 [FGF20], SEQ ID
NO: 41 or42[EFHA2], SEQIDNO: 43 or44 [ASAH1], SEQ
ID NO: 45 or 46 SEQ ID NO: 49 or 50 [NODAL], SEQ ID
NO: 51 or 52 [LOC399783], SEQ ID NO: 53 or 54 [ISL2].
These fully methylated and deaminated sequences are used
for illustrative purposed and do not exclude the use of par-
tially methylated and deaminated sequences in the methods
of the invention. A target sequence can include a genomic
sequence that is partially methylated, such as in DNA
obtained from a tumor, and then deaminated such that the
target differs from the sequence listed above. Persons of skill
in the art will appreciate that a target sequence that includes a
partially methylated and deaminated CpG island will resultin
a population of DNA molecules that differ at one or more
positions that correspond to the cytosine residues in one or
more CpG dinucleotides. Thus, a target sequence can include
a variety of partially methylated and deaminated sequences
based on the following genomic sequences SEQ ID NOs: 119
or 220 [KIFC2], SEQID NOs: 121 or 122 [C200RF23], SEQ
ID NOs: 123 or 124 [GFRAL1], SEQ ID NOs: 129 or 130
[DKK?2], SEQID NOs: 133 or 134 [RASSF5], SEQ ID NOs:
135 or 136 [NTN1], SEQ ID NOs: 139 or 140 [GPR147],
SEQIDNOs: 141 or 142 [NEUROG3], SEQ ID NOs: 143 or
144 [NODAL], SEQ ID NOs: 145 or 146 [PALD], SEQ ID
NOs: 147 or 148 [LOC399783], SEQ ID NOs: 151 or 152
[LOC441320], SEQ ID NOs: 153 or 154 [ZNF596], SEQ ID
NOs: 1550r 156 [TDH], SEQID NOs: 157 or 158 [ASAH1],
SEQ ID NOs: 159 or 160 [FGF20], SEQ ID NOs: 161 or 162
[FLI36980], SEQ ID NOs: 163 or 164 [GFRA2], SEQ ID
NOs: 165 or 166 [EFHA2], SEQ ID NOs: 171 or 172
[KIF13B], SEQID NOs: 173 or 174 [ADRB3], SEQ ID NOs:
175 or 176 [NRG1], SEQ ID NOs: 177 or 178 [ECOP], SEQ
ID NOs: 179 or 180 [HTR1A], SEQ ID NOs: 181 or 182
[ISL2], SEQ ID NOs: 183 or 184 [LOC285671], SEQ ID
NOs: 185 or 186 [FGF4], SEQ ID NOs: 189 or 190,
[HEMKI1], SEQ ID NOs: 191 or 192 [RET] SEQ ID NOs:
193 or 194 [HTRA4], SEQ ID NO: 195 [RHOD], SEQ ID
NO: 196[ TNFSF11], SEQIDNO: 197 [MMP9], and SEQ ID
NO: 198 [LRRC49].

These targets can be used in combination with known
targets (for example known CpG islands associated with
GSTP1, GPX3, GSTM1, GSTM4, CSMD1, TNFRSF10A,
TNFRSF10B, TNFRSF10C, TNFRSF10D, SFRP1, SFRP2,
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DKK3, PTGS2, CDKNI1C/p57, RASSF1, and GPR62. For
example, fully methylated and deaminated sequences for
some of these genes are provided in SEQ ID NO: 31 or 32
[CSMD1], SEQ ID NO: 45 or 46 [TNFRSF10C], SEQ ID
NO: 47 or 48 [TNFRSF10B] SEQ ID NO: 21 and 22
[GPR62]. Also for example, a target sequence can include
fully or partially methylated and (subsequently) deaminated
sequences based on the following genomic sequences SEQ
ID NOs: 131 or 132 [GPX3], SEQ ID NOs: 125 or 126
[GPX7], SEQ ID NOs: 127 or 128 [GSTM4], SEQ ID NOs:
137 or 138 [SFRP2], SEQ ID NOs: 149 or 150 [CSMD1],
SEQ ID NOs: 167 or 168 [TNFRSF10B], SEQ ID NOs: 169
or 170 [TNFRSF10C], and SEQ ID NOs: 187 or 188
[GPR62]. Such target sequences can be isolated or purified in
accordance with methods known in the art.

Also provided are isolated or purified primers derived from
and suitable for amplifying sequences internal to the above
isolated or purified nucleic acid molecules. The isolated or
purified primers can be DNA, RNA, PNA, and the like. It will
be understood by one of ordinary skill in the art, however, that
one type of nucleic acid can be preferred over another,
depending on the particular biological sample, the method-
ology employed in assaying CpG islands for methylation, and
the ability of the particular type of nucleic acid to detect
methylation. One or more (e.g., two, three four, four, five, six,
seven, eight, nine ten or more) isolated pairs of primers can be
provided. Optionally, primers are provided as part of a kit
useful in the methods disclosed herein. The pair of primers
can consist essentially of SEQ ID NOs: 55 and 56, SEQ ID
NOs: 57 and 58, SEQ ID NOs: 59 and 60, SEQ ID NOs: 61
AND 62, SEQ ID NOs: 63 and 64, SEQ ID NOs: 65 and 66,
SEQ ID NOs: 67 and 68, SEQ ID NOs: 69 and 70, SEQ 1D
NOs: 71 and 72, SEQ ID NOs: 73 and 74, SEQ ID NOs: 75
and 76, SEQ ID NOs: 77 and 78, SEQ ID NOs: 79 and 80,
SEQ ID NOs: 81 and 82, SEQ ID NOs: 83 and 84, SEQ ID
NOs: 85 and 86, SEQ ID NOs: 87 and 88, SEQ ID NOs: 89
and 90, SEQ ID NOs: 91 and 92, SEQ ID NOs: 93 and 94,
SEQ ID NOs: 95 and 96, SEQ ID NOs: 97 and 98, SEQ 1D
NOs: 99 and 100, SEQ ID NOs: 101 and 102, SEQ ID NOs:
103 and 104, SEQ ID NOs: 105 and 106, or SEQ ID NOs: 107
and 108. It is understood that these primer pairs are examples
of suitable primers for use in the context of the invention. For
example, each primer can be between 10 and 40 nucleotides
and together the pair of primers can flank a region of at least
10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 120, 130, 140, 150, 200,
250, 300 by in length that includes one or more CpG dinuc-
loetides in a CpG island of interest. Primer pairs can be
modified in various ways, such as by chemical modification
of a base, and still be useful in the context of the invention.
Other primers derived from the target sequences, namely
SEQ ID NOs: 1-54 and 119-198, and variants thereof, also
can be used in the context of the invention. The only require-
ment is that such primers function to assay for methylation of
a given CpG island. Thus, for example, alternate primers can
be selected or the provided primers can be modified or pro-
vided in degenerate form to account for target sequence poly-
morphisms within a given population, so long as the primers
are still suitable for assaying modification of CpG islands
associated with the genes disclosed herein.

Like the target sequences, the primer pairs can be isolated
or purified in accordance with methods known in the art.
Alternatively, they can be synthesized using routine methods.

The primers can be part of a kit. Preferably, the kit com-
prises at least three pairs of primers, wherein each primer pair
is specific for a CpG island associated with a different gene.
However, the kit can comprise additional primer pairs, such
as primer pairs for other CpG islands associated with the same
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gene or primer pairs for amplifying CpG islands associated
with four, five, six, seven, eight, nine, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 or even more
genes. The kit can further comprise one or more reagents for
assaying for methylation of CpG islands, instructions for use,
and/or other components as are typically found in kits. For
example, the kit can comprise a buffer suitable for (a) isolat-
ing genomic DNA comprising a target sequence from a bio-
logical sample, (b) amplifying a portion of the target
sequence, and/or (¢) deaminating a target sequence. In
embodiments directed to the evaluation of prostate cancer, a
kit can comprise one or more buffers suitable for preparing
genomic DNA from serum and/or urine samples.

EXAMPLES

The following examples serve to illustrate the invention.
The examples are not intended to limit the scope of the inven-
tion.

Example 1

This example demonstrates the determination of the
methylation status of markers based on methylation-specific
PCR amplification. Paraffin-embedded prostate tissues were
obtained following radical prostatectomies. The tissue
samples were sectioned into 23 10-micron sections and slide
1, 12, and 23 were stained using hematoxylin and eosin
(H&E). Using the H&E slides as guide, the areas correspond-
ing to the tumor tissues were microdissected from the
unstained slides. The remaining tissues were recovered to use
as a normal paired sample. Following deparaffinization using
two xylene extractions and two ethanol washes, the DNA was
isolated from the tumor tissue and surrounding normal tissues
using standard proteinase K digest for 5 days at 50° C.,
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extraction with phenol/chloroform and ethanol precipitation
(Current Protocols in Molecular Biology, edited by Ausubel,
et al., Wiley-Interscience (New York 1988, revised 1988-
2006)). The DNA was resuspended in TES and the quality and
quantity of the DNA was assessed by agarose gel electro-
phoresis using concentration and size standards as reference.
Following denaturation in the presence of 0.3 M NaOH, the
DNA was treated with 2.5 M sodium metabisulfite, pH 5.5, in
the presence of 1 mM hydroquinone at a concentration of 1 g
of DNA/500 pl. The reaction was incubated in a thermocycler
for a total of 8 cycles (95° C. for 5 minutes; 55° C. for 115
minutes).

Following bisulfite treatment, the DNA was purified using
the QIAEX II purification kit (Qiagen, Valencia, Calif.)
according to the manufacturer’s recommendations and eluted
in 50 pl of TE8. Sodium hydroxide (5.5 pl of 2 N) was added,
and the DNA was incubated at RT for 15 min. The DNA was
then precipitated with 3 volumes of ethanol and 0.3 volumes
of' 5 M NH,OAC. The DNA was resuspended in 50 pl of TE8
and stored at —20° C.

In order to determine if a specific CpG position is methy-
lated in genomic DNA isolated from tumor tissue, methyla-
tion-specific polymerase chain reaction (PCR) was per-
formed, using primers designed to overlap the position of the
CpG island of interest. All PCR reactions were performed in
a MASTERCYCLER thermocycler (Eppendorf, Westbury,
N.Y.) for 42 cycles of 95° C. for 15 seconds, 63° C. for 30
seconds, and 72° C. for 10 seconds. Each reaction was carried
out in 30 ul of 1x PLATINUM Taq PCR buffer containing 1.5
mM magnesium chloride, 0.25 mM dNTPS, 12.5 pmoles of
each primer, and 0.5 units of PLATINUM Taq enzyme (Invit-
rogen, Carlsbad Calif.). The primers used for each CpG island
and the size of the product are shown in Table 1, wherein “F”
indicates forward primer, “R” indicates reverse primer, “m”
indicates methylated, and “u” indicates unmethylated.

TABLE 1

Gene associlated

Annealing

temperature Product

with CpG islandPrimer sequences (e C.) size (bp)

NRG1 mF: GAGCGGGTAGCGAGAGTTTCGE
[SEQ ID NO: 55]
MR: TAACGACGCGACTACCGAAAACC

[SEQ ID NO: 56]

63 119

ADRB3 mF: GATTAACGTGTTCGTGATTTCGTT
[SEQ ID NO: 57]
MR: CAACGACCAATAACCAATCAACGCC

[SEQ ID NO: 58]

63 102

GFRA2 mF: ATACGTCGGTGAGTTCGGTTTATC
[SEQ ID NO: 59]
mR: ACTCCCGACTCCCTAAACTCCGAA

[SEQ ID NO: 60]

63 101

KIF13b mF: TGAATCGGCGAGGTGAGAGTCGE
[SEQ ID NO: 61]
mR: ACCGAACGTCTCAACGCGAARACG

[SEQ ID NO: 62]

65 179

RET mF: TATCGTTAGCGTCGTGGTGGAGTT
[SEQ ID NO: 63]
MR: CTACACGAACACTAAACCGACCGA
[SEQ ID NO: 64]
mF: TCGGTCGTTACGTTGATCGTTATTC
[SEQ ID NO: 65]
MR: ACCCTACGCATACCCTTCTCGAAC
[SEQ ID NO: 66]

63 120

GPR147 63 119

NEUROG3 mEF: GTTTCGAGGAAGTTTCGGGTACGG

[SEQ ID NO: 67]

63 103
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TABLE 1-continued

Gene associated
with CpG islandPrimer sequences

Annealing
temperature

-)

(°

C

Product
size (bp)

PALD

HEMK

FGF4

GPR62

HTR1A

RNF180

ECOP

ZNF596

CSMD1

LOC441320

TDH

FLJ36980

FGF20

EFHA2

MR: GATCGTTAACCTTCTTTCGCCGAC
[SEQ ID NO: 68]

mF: CGAAGTTGGGAGGAGCGAGTT
[SEQ ID NO: 69]
mR: AAACATCCGTACTCCTACGACCGA
[SEQ ID NO: 70]

[tiF: CGTATTAGTCGTATTCGCGAGCGT
[SEQ ID No: 71]

MR: CGAAACTACTCGACCCGACCC

[SEQ ID No: 72]

mF: TAACGGTACGTTGGAGGTCGAGTT
[SEQ ID NO: 73]
MR: ACGACCGCCTCCTTAAACTACGCT
[SEQ ID NO: 74]

mF: TATCGTGTATTCGTTGCGGTTAGS
[SEQ ID NO: 75]
MR: AACGATACGAACGACGTACCGAA
[SEQ ID NO: 76]

mF: TACGTGAATAAGAGGACGTTTCGS
[SEQ ID No: 77]
MR: AACGATCTTCCGAAATACGCCAA
[SEQ ID NO: 78]

mF: TCGTCGAATCGGTATCGTCGTC
[SEQ ID NO: 79]
mMR: ACCTATATCCACGTCCCGARACCT
[SEQ ID NO: 80]

mF: CGGTTGTAGTTTGTTCGTTCGTTTC
[SEQ ID NO: 81]
mR: CTAACGCCTCATAACTCCTCGCGT
[SEQ ID NO: 82]

mF: GCGTCGATTCGGGAGTAGTATCGT
[SEQ ID NO: 83]
MR: ATACCGTAARATCCGCGCTACTTCC
[SEQ ID NO: 84]

mF: CGTTGAGGTCGAATGAAGCGTAGT
[SEQ ID NO: 85]
MR: AACCGAAACTAAACACGACGCAA
[SEQ ID NO: 86]

mF: AAGCGTATAGTTCGAGGATTGCGA
[SEQ ID NO: 87]
mR: CCGCGTCACTTACTCCTCTACGA
[SEQ ID NO: 88]

mF: CGTTGGGTGCGTAGGAAGGTTAGT
[SEQ ID NO: 89]

MR: GACCGACCCTAAACAACCCGCT
[SEQ ID NO: 90]

mF: GTTGCGGGATAGCGTTGTGATT
[SEQ ID NO: 91]
mMR: ACCATTATCAATACTCCGATCGCC
[SEQ ID NO: 92]

WF: TTTGTTTGTTAAGGGCGTTATCGT
[SEQ ID NO: 93]

MR: CCGCGACTACTCTAACCAACCC
[SEQ ID NO: 94]

mF: GGGCGTTGAGTTTAGTTCGGAGA
[SEQ ID NO: 95]
MR: ACGAACACAACCGAATCAACGTAA
[SEQ ID NO: 96]

63

63

63

63

63

63

63

63

63

63

63

63

63

63

115

99

102

120

115

118

108

96

96

107

120

96

105

108
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TABLE 1-continued

Annealing

Gene associated temperature Product
with CpG islandPrimer sequences (e C.) size (bp)

ASHAL

TNFRSF10C

TNFRSF10B

NODAL

LOC399783

IsSL2

GSTP1

GSTP1

GSTP1

GSTP1

GSTP1

KIFC2

C20o0rf23

GFRAL

GPX7

mF: GGCGTTGGTTGTTAGAGCGATG 63 114
[SEQ ID NO: 97]

MR: GACTCAAACTCACTCACCGACGAC

[SEQ ID NO: 98]

mF: GGTGCGATTTAGGATTTAGGACGS 63 115
[SEQ ID NO: 99]

MR: GCGACCGAAACTCACTAACAACAA

[SEQ ID NO: 100]

mF: GCGATTTGGGTCGTTAGGGAATAG 63 119
[SEQ ID NO: 101]

MR: ACCTCTCCGTAACTTCACGCAACTT

[SEQ ID NO: 102]

mF: GGTAGTCGCGGTCGTTTACGTT 63 111
[SEQ ID NO: 103]

MR: ACGAACAAACGACAAATCGAATCA

[SEQ ID NO: 104]

mF: TACGTTGAGTTCGGTTTGGTTTGT 63 103
[SEQ ID NO: 105]

MR: CGCGCCTCCGTAATCTAAACTAA

[SEQ ID NO: 106]

mF: GTGCGTGTTGACGTTATGTTGCGT 63 99
[SEQ ID NO: 107]

MR: CGCCCGACCTCGACTCTTTACT

[SEQ ID NO: 108]

mF: CGGCGATTTCGGGGATTTTAGGEGEC 63 109
[SEQ ID NO: 109]

MR: GACCGCTCTTCTAAAAAATCCCGCG

[SEQ ID NO: 110]

mF: ACGTTCGGGGTGTAGCGGTCETC 63 93
[SEQ ID NO: 111]

mR: CCCCAATACTAARATCACGACGCCG

[SEQ ID NO: 112]

mF: GGTCGGCGTCGTGATTTAGTATTGS 63 99
[SEQ ID NO: 113]

MR: ACTACGACGACGAAACTCCAACGA

[SEQ ID NO: 114]

UF: TGTGGTGATTTTGGGGATTTTAGGGT 63 113
[SEQ ID NO: 115]

UR: CCAACCACTCTTCTAAAAAATCCCACA

[SEQ ID NO: 116]

UF: GATGTTTGGCGTGTAGTGGTTGTTG 63 99
[SEQ ID NO: 117]

UR: CTCCACCCCAATACTAAATCACAACA

[SEQ ID NO: 118]

mF: TGATGGTCGTATTGCGGGTTTATC 62 91
[SEQ ID NO: 199]

MR: ATACCTAAACCCAACGCCGACTAC

[SEQ ID NO: 200]

mF: CGCGATTTGAGTAGTTAGCGTCGT 62 90
[SEQ ID NO: 201]

MR: AACCAACGCGACGACCTAACTAAC

[SEQ ID NO: 202]

mF: TAGATTTCGGTGTTTCGGGCGTT 62 98
[SEQ ID NO: 203]

mR: CCGCTAATTCCCAATCGTACTACTCA

[SEQ ID NO: 204]

mF: TTCGTTTCGTTCGGTCGTGATT 62 116
[SEQ ID NO: 205]

MR: GACTACGAACGCTTCGAATTCCTC

[SEQ ID NO: 206]

22
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TABLE 1-continued

24

Annealing

associated
CpG islandPrimer sequences

Gene
with

temperature
(e C.)

Product
size (bp)

DKK2 mF: GTTGCGTTGGTAGCGATTCGTTGT
[SEQ ID NO: 207]

MR: CCCGAACCGAATCCTCGAARATCT
[SEQ ID NO: 208]

NTN1 mF: GACGTAGTATGATGCGCGTAGTGTG
[SEQ ID NO: 209]

MR: GCGAACATACTAAACCCGAACCC
[SEQ ID NO: 210]

HTRA4 mF: GGATTACGTCGGTGTTCGATTTGT
[SEQ ID NO: 211]

MR: AACGCACGATTAACCCTACGCC
[SEQ ID NO: 212]

MMP9 mF: TCGGATTAAGGTAGGCGTGGTTTC
[SEQ ID NO: 213]

MR: AACGTAAACGCCGAACCGAAC
[SEQ ID NO: 214]

RHOD mF: GGAAGACGTCGTTGTTGATGGTTT
[SEQ ID NO: 215]

MR: ACCGCTCCGACACGAACCTATAC
[SEQ ID NO: 216]

TNSF11 WF: AGCGTTATGCGTCGCGTTAGTAG
[SEQ ID NO: 217]

MR: GCAAACGACGACGAAACGTACA
[SEQ ID NO: 218]

SFRP2 mF: GAAGAGAGCGGGTTCGGGATAAG
[SEQ ID NO: 219]

MR: CTACAACATCGTAAACGCGCGAC
[SEQ ID NO: 220]

62

62

62

62

62

62

62

117

103

95

102

120

116

101

The products of the PCR reactions were separated on 8%
acrylamide gel. Only templates that exhibited methylation at
all of the CpG islands that were present within the primers
could serve as efficient templates for the amplification reac-
tions. Control reactions were performed using fully methy-
lated templates that were methylated in vitro using SS1
(CpG) methylase (NEB, Beverly, Mass.) according to the
manufacturer’s protocol. All primer pairs listed in Table 1
yielded a product of the correct size from fully methylated
control template. Two negative controls (water and DNA
isolated from white blood cells) were included for each target
PCR amplification, which did not yield a PCR product. When
aCpG island is methylated in a DNA sample, an amplification
product of the expected size is obtained. This example dem-
onstrates that the above primers can be used to assay for
methylation of CpG islands in prostate cancer and that the
CpG islands exhibit methylation in prostate cancer.

Example 2

This example demonstrates the determination of the
methylation status of CpG islands at the ADRB3 locus by
DNA sequencing. DNA is obtained from tumor samples and
treated with sodium bisulfite as described in example 1. Two
microliters of the bisulfite treated DNA are amplified with the
following primers: ADRB3-F1: GAGAAGAGGAAGGTA-
GAAGGAG [SEQ ID NO: 221] and ADRB3-R1: CTAC-
CTAACTATAACCAACCC [SEQ ID NO: 222] for 40 cycles
as described in example 1 except for the annealing tempera-
ture, which is lowered to 55° C. The amplified 250 bp product
is purified using QIAquick PCR purification kit (Qiagen,
Valencia Calif.) and recovered in TES. Fifty nanograms of the
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ADRB3 amplified product is sequenced using 1.25 pmole of
ADRB3-F2: ACGGAGGAGGATAGTAGTACG [SEQ ID
NO: 223] using BigDye Terminator v3.1 cycle sequencing kit
(Applied Biosystems) and the sequencing reaction is purified
using Centri-Sep columns (Applied Biosystems) according
to the manufacturer’s protocols. The products of the sequenc-
ing reaction are analyzed using an ABI 3700 sequencer
according to manufacturer’s specification. The resulting
DNA sequence shows one or more sequence peaks corre-
sponding to cytosine base or a mixed cytosine/thymidine base
at the cytosine residue position of CpG dinucleotides that are
fully or partially methylated in the original tumor DNA.

Alternatively, a more detailed sequence analysis is
obtained by cloning the product of the amplification reaction
using a TOPO TA cloning kit (Invitrogen, Carlsbad Calif.)
according to supplier’s protocol. Approximately 20 colonies
are chosen for further analysis. Each colony is grown in 3 ml
of LB media for 16 hours. DNA is isolated from 1.5 ml aliquot
using plasmid preparation kit from Qiagen. The plasmid
DNA is quantitated using spectrophotometer and 1 micro-
gram aliquot is sequenced as described above. The sequence
of the 20 individual clones is compared to determine which
cytosines are methylated and to provide an estimate of their
rate of methylation in the tumor sample. This example shows
that the methylation status of cytosines within CpG islands
can be determined using a sequencing approach.

Example 3
This example demonstrates the determination of the

methylation pattern of multiple CpG islands associated with
KIFC2, GFRA1 and GPX?7 using terminator-coupled linear
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amplification. From DNA from tumor samples prepared as
described in example 1, fragments of the CpG islands asso-
ciated with KIFC2, GFRA1, GPX7 are amplified individually
using the mF1 and mR1 primers shown below for each CpG
island. The amplification reactions are performed for 42
cycles as described in example 1 except for the annealing
temperature, which was lowered to 58° C. An aliquot of the
amplification reaction is separated on an 8% acrylamide gel
to verify that fragments of the appropriate length are obtained
(264 bp for KIFC2, 326 bp for GFRAL, 367 bp for GPX7).
The product of the PCR reaction were purified using
QIAQUICK PCR purification kit (Qiagen).

Each amplification product (25 nanograms) is subjected to
linear terminator-coupled amplification using 1.5 pmoles of
the fluorescently labeled F2 primer shown below for the cor-
responding amplicon. The amplification reaction includes 1x
VentR (exo0-) DNA polymerase (New England Biolabs, Bev-
erly Mass.), 30 uM dATP, 37 uM dCTP, 100 uM dGTP, 100
uM dTTP, 480 uM ddCTP and 2 units of VentR (exo-) DNA
polymerase. Reactions are performed in an MASTERCY-
CLER thermocycler (Eppendorf) for 30 cycles of 95° C. for
15 seconds, 58° C. for 30 seconds, and 72° C. for 30 seconds.
Following amplification, the reaction products are pooled
into a single tube and purified using Centri-Sep columns
(Applied Biosystems) according to the manufacturer’s pro-
tocols. One microliter of GENESCAN 500 LIZ standard
(Applied Biosystems) is added to one tenth of the purified
fragment and the DNA separated using the ABI Prism 3100
Genetic Analyzer (Applied Biosystems) according to manu-
facture’s instructions. The data is analyzed using the GENES-
CAN and the GENEMAPPER software (Applied Biosys-
tems).

The following primers are used for the amplifications:

KIFC2-F1:

AGGTA(C/T) GTTGTATTTGGTGGATTTGG [SEQ ID NO: 224]
KIFC2-R1:

CCCACCTACAACAACAACACC [SEQ ID NO: 225]
KIFC2-F2:

6 FAM-GAACGCGTACGGAAGGTAGG [SEQ ID NO: 226]
GFRAL1-F1:

GTGATAGGTTTGTAGATTTGATAGTTG [SEQ ID NO: 227]
GFRAL1-R1:

AACTAACCTCCATTTTAACTATTTC [SEQ ID NO: 228]
GFRAL1-F2:

NED-GAGAGATGAATTTGGATATTAGT [SEQ ID NO: 229]
GPX7-F1:

GGTAAATTGGTGT (C/T) GTTGGAGAAG [SEQ ID NO: 230]
GPX7-R1:

ACTAAACAATAATACCC (A/G) ACCTC [SEQ ID NO: 231]
GPX7-F2:

VIC-GTCGTTGGGTTCGGTTTCGTTTTG [SEQ ID NO: 232]

The F1 and R1 primers are used for the amplification of a
fragment of a CpG island from the tumor DNA. The F2
primers are used for termination-coupled linear amplifica-
tion.

This example shows that termination-coupled linear
amplification fragment lengths can be analyzed to (i) deter-
mine the presence and/or the positions of methylated
cytosines in CpG islands in a sequence of interest as well as
(ii) provide information about the efficiency of the deamina-
tion reaction, since incomplete deamination results in frag-
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ments with length that differ than what is expected from the
positions of the CpG dinucleotides within the sequence.

Example 4

This example demonstrates the use of methylation-coupled
whole genome amplification on DNA recovered from urine
samples to increase the amount of DNA available for CpG
island marker assays. Urine samples were obtained from 4
patients that were recently diagnosed with prostate cancer. 50
ml samples were spun down at 4000 rpm for 15 min, trans-
ferred to 1.5 ml tubes and washed twice with PBS. The DNA
was extracted using proteinase K digest (100 pul of 25 mM Tris
pH8.0, 100 mM NaCL, 1% SDS, 5 mM EDTA and 10 pg of
Proteinase K followed by phenol/chloroform extraction and
ethanol precipitation. The DNA was resuspended in 10 pl
TES buffer (10 mM Tris, pH 8.0, 1 mM EDTA).

A partially random primer with the sequence GGGN, (50
ng) was added to 5 pl of DNA. 12 pl of a denaturing solution
(50 mM KOH, 0.1 mM EDTA) was added to the DNA/
random primer mix. After a five-minute incubation at room
temperature, 12 pl of a neutralization solution (60 mM Tris
(pH 7.5), 50 mM HCI) was added to neutralize the reaction.
The DNA/primer mix was denatured at 94° C. for 5 minutes,
incubated at room temperature for 10 minutes, and then
placed on ice.

The amplification reaction was set up in a final volume of
30pl. The following reagents were added to give the indicated
final concentrations: (a) 1xXNEB buffer 2 (1x NEB buffer 2:
50 mM NaCl, 10 mM Tris-HCIL, pH 7.9, 10 mM MgCl,, 1 mM
dithiothreitol), 333 uM dATP, dCTP, dGTP, dTTP, 160 uM
S-adenosylmethionine, and 10 ng/ul of bovine serum albumin
(BSA) were combined and to which was added (b) DNA
methyltransferase enzyme 1 (0.15 units/ul) (New England
Biolabs) and incubated at 37° C. for 10 minutes, and followed
by (c) adding Klenow polymerase to a final concentration of
0.167 units/pl, and Klenow exo- to a final concentration of
0.167 units/ul (New England Biolabs).

The reaction was incubated at 37° C. for 16 hours, and the
reaction was stopped by the addition of EDTA to a final
concentration of 5 mM, phenol/chloroform extracted, and
ethanol precipitated. The DNA was resuspended in 40 pl of
TE8 and 41 were separated on agarose gel to verify the
presence of DNA.

The DNA was treated with sodium bisulfite and analyzed
by methylation specific PCR as described in Example 1 using
the GPR147 and RET assays. The presence of a band of the
expected size for either marker indicated the methylation of
the associated marker in the input DNA.

All references, including publications, patent applications,
and patents, cited herein are hereby incorporated by reference
to the same extent as if each reference were individually and
specifically indicated to be incorporated by reference and
were set forth in its entirety herein.

The use of the terms “a,” “an,” “the,” and similar referents
in the context of describing the invention (especially in the
context of the following claims) are to be construed to cover
both the singular and the plural, unless otherwise indicated
herein or clearly contradicted by context. Recitation of ranges
of values herein are merely intended to serve as a shorthand
method of referring individually to each separate value falling
within the range, unless otherwise indicated herein, and each
separate value is incorporated into the specification as if it
were individually recited herein. All methods described
herein can be performed in any suitable order unless other-
wise indicated herein or otherwise clearly contradicted by
context. The use of any and all examples, or exemplary lan-
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guage (e.g., “such as”) provided herein, is intended merely to Preferred embodiments of this invention are described
better illuminate the invention and does not pose a limitation herein, including the best mode known to the inventors for

on the scope of the invention unless otherwise claimed. No
language in the specification should be construed as indicat-

carrying out the invention. It should be understood that the

ing any non-claimed element as essential to the practice of the 5 illustrated embodiments are exemplary only, and should not

invention.

be taken as limiting the scope of the invention.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 232

<210> SEQ ID NO 1
<211> LENGTH: 1600

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

gagtttattt

ttcgaatttt

tacggagatt

ttttegegty

gggtagcgag

ttttegegta

cgtteggtta

thgtggCgt

taggggaggg

ggggtaattg

cgcggaggtt

tgataatttt

tagcggtggg

gagcgttegt

acgggagacyg

gggataaatt

tegttegegt

aagggaaggg

gttagagttt

ttattttett

tttegtttty

cgtttatttyg

gtagtttecgyg

ttttagegtt

gttgegtgeg

cgggaaacgt

cgtagaagtyg

tegtttgegt

tttgggaaag

ttgtttgggy

gaatgggacg

agtttegggt

gegtttageg

gegegggagy

gttegegttt

tgcgaaggag

aaaaagagtc

aggagttgag

ttttcegateg

atttatcgac

tttaggtggt

ttttegegta

ttttttaaat

agagegttte

taagaagaag

aggtgggtge

tttttttegy

cgttttgage

ggcgtcgagt

tcgtattttt

ttageggttyg

cgegtgttte

tggaatgggt

ggtggtcgag

<210> SEQ ID NO 2
<211> LENGTH: 1600

<212> TYPE:

DNA

gcgatagggt

ttattaacgt

tataggtgtg

gagtagtttt

tttegtttygg

atttttgteg

aaaaggggtt

cggggtgggg

gegtttgttt

ggcgaggagt

cggeggeggt

ggttgcgagg

gatttttegg

cggategtte

gegegagegt

tcgattegag

gtttteggeyg

gagcgaggtt

gtagegeggt

atgtegtggt

gttegttgag

tttatcggge

ttagagtttc

agtttagttc

gcgttataag

cgtttggagg

taagaggteg

<213> ORGANISM: Homo sapiens

ttttgtattt

ttttttegta

ggagtcgtaa

tttaggegtt

gttttegggt

ggggttttcg

gcgttcggga

gtgtggtggg

ttaatttgeg

ttttcgaaat

tgtcggacga

gcgtcgggta

ggcgatagga

gtegegtteg

tttagegegyg

tttttggatt

agatgttcga

tcggtaagaa

tcgggtttta

o o o o ol of o of o o4

tcgegeggtyg

gtttacgttt

gggagcgttt

gggagtggga

cgttttgtac

gagagtcggt

cgtgggaagt

aagtgagtta aggaatgaat 60
ttttttttag ggtttttgat 120
attttttttt gcgtegtttt 180

gtttggttgce ggaggggagc 240

ttteggggeg ttggtttegg 300
gtagtcgegt cgttattttt 360
gcgtegagtt taggtttttt 420

gaagagggag ggggcgaggt 480
ggegggaggt gggtggttge 540

ttgttggaat ttcgggtteg 600

tgggagcegtyg agtaggacgg 660

gaggttagga cgcgagtcgt 720
gtagtttcga gagttagggce 780
cgtcgegttt tttgtaggta 840
tcgttegttt tttttttega 900
aaattcgttt gcgtcgagag 960

gcgtaaagaa ggtagaggta 1020
gtcggagtte gcggcgggta 1080
cgattttttt tttgtttttt 1140
tttttttttt cgttcegtttt 1200
tttttttttt tgggggtcgt 1260
agagtttagg gtaagggata 1320
cgttttttgg tacggttttt 1380
tttgggttat aggagtcgag 1440
gggggtcgtyg tgttttttag 1500
tttttcecggtg tgtttggtag 1560

1600
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<400> SEQUENCE: 2
attttttacg cggttttttg ttcgattatt tatttttgeg ttgttaggta tatcgagggg 60
atcggttttt tttttaggcg gtttatttta gcgttttteg ttagagggta tacggtttte 120
gtgtaaagcg tttatggcege ggggtacgceg cgtacgtagt ttegattttt atagtttagg 180
ttttatttte gggttgggtt tagtecgttaa ggegttgggg aggggtegtyg ttagggageg 240
aagcgtttte gggattttgg gagggtgcgg tcgggattgt tgttttttgt tttgagtttt 300
gggcegtagge gtteggtagg atteggegtt taggtgageg geggttttta ggaggggaag 360
tatcgegega tttaacggge gtttagageg tagggcgaag aggacgggeg agggagaggg 420
ggagggagag gttacggtat tcgaggagga ggaggagtag gaggagtagg aggaggatcg 480
tggggttegg gtcgegttge gtatttattt gggttttggt tgttecgtcge ggattteggt 540
tttttgtcgg agtttogttt tttttttttg tttttttttt tgtttttgtt ttttttgegt 600
tcggatattt cgtcggagac ggagegtttt acgeggacgg tttteggegt aggegagttt 660
ggtttaaggg ttcggatcgg gtttgggaaa agtttgtttt tegaggggga gagegagegyg 720
tcgegttgag gegttegegt tgegeggggg cgtttttegt tgtttgtagg gagegeggeg 780
cggacgegge gggceggtteg gttatttgga acgggegtte gttttggttt teggggttgt 840
ttttgtegtt tcgggaagtc gtcgatgggt tttatcgttg geggttcecgeg ttttggtttt 900
tgttcggegt tttcegtaatt cgatcgggga gaggttatta tegttttgtt tacgttttta 960
tcgtteggta gtcecgtegteg tttagttttt ggttttegeg cgagttcgga gttttaataa 1020
gtttcgggga atttttegte ggtttttttt taattgtttc gtagttattt atttttegtt 1080
cgtaggttgg aggtaggcgt ttttttecgta tttttttttg gtttegtttt tttttttttt 1140
tttattatat ttttatttcg aggcgcggat acgttatcgg gaggagtttg ggttcecggegt 1200
tttcgggegt agtttttttt tttttegegt tggtecgggeg gggggtggeg gegeggttgt 1260
cgggaatttt cgataggggt cgttggacgt tgcgcggaga tcgaggttag cgtttceggag 1320
attcgggaat ttaggcggag attcgaggtt ttegttgttce gtttttttte gtagttaggt 1380
agcgtttggg agggttgttt cgttttattt tacgcggaaa aggacggcgt agagaaaagt 1440
ttgcgatttt tatatttgtg ttttaagtag agttttcecgtg gttaggaatt ttgggagggg 1500
tgcgggggga acgttggtgg tttttttaga agagttcggg gtttattttt taatttattt 1560
aagtataaaa gttttgtcgt acgtaggcga aaataaattt 1600
<210> SEQ ID NO 3
<211> LENGTH: 1350
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 3
attttggegt ttaatatcgt taatattagt gggttgttag gggtttegtyg ggaggeggtt 60
ttagtcgggg ttttgttgge gttggcecggtg ttggttatcg tgggaggtaa tttgttggtt 120
atcgtggtta tcgtttggat ttcgagattt tagattatga ttaacgtgtt cgtgatttcg 180
ttggtcgtag tcgatttggt gatgggattt ttggtggtgt cgtcggcggt tattttggeg 240
ttgattggtt attggtcgtt gggcgttatt ggttgcgagt tgtggatttce ggtggacgtg 300
ttgtgtgtga tcgttagtat cgaaattttg tgcgttttgg tcgtggatcg ttatttggtt 360
gtgattaatt cgttgcgtta cggcgtattg gttattaage gttgcgttcg gatagttgtg 420
gttttggtgt gggtcgtgte ggtcegecggtg tegtttgegt ttattatgag ttagtggtgg 480
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cgcgtagggg tcgacgtcega ggcgtagegt tgttatttta attcgegttg ttgtgtttte 540
gtttttaata tgttttacgt gttgttgttt tttttcgttt ttttttattt ttttttttte 600
gtgatgtttt tcgtttacgce gcgggttttc gtggtggtta cgcgttagtt gecgtttgttg 660
cgcggggagt tgggtcecgttt ttegttegag gagttttegt cggcegtcecgte gegttttttg 720
gttteggttt cggtggggac gtgegttteg ttcegaagggg tgttegtttg cggteggegy 780
ttcgegegtt ttttgttttt tegggaatat cgggttttgt gtattttggg ttttattatg 840
ggtattttta ttttttgttg gttgtttttt tttttggtta acgtgttgcg cgttttgggy 900
ggtttttttt tagtttcggg tteggttttt tttgttttga attggttagg ttatgttaat 960
tttgttttta attcgtttat ttattgtcgt agttcggatt ttcgtagcgt ttttegtegt 1020
tttttgtgtc gttgecggteg tegtttgttt tcggagtttt gegtegtcegt tegtteggtt 1080
tttttttttt cgggcgtttt tgcggttcgg agtagtttag cgtagtttag gttttgttaa 1140
cggttcgacg ggtaggtaat cggggtagag ggatcggegg tttagggtcg ggaagtatgce 1200
gatgtgttcg tgggttaatt ttttgagtgt ggagtttatt aagagaaggt gggatggttt 1260
tgtttggaga gaaaagggaa cgaggagtag cgaattaaaa tgggatttag ggtttttttt 1320
ttttcggatt tagttattag ggtagaagta 1350
<210> SEQ ID NO 4
<211> LENGTH: 1350
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 4
tgtttttatt ttagtgattg gattcggaaa gaaaaggatt ttgggtttta ttttggttcg 60
ttatttttcg tttttttttt tttttaagta aagttatttt attttttttt aataaatttt 120
atatttaaaa agttgattta cggatatatc gtatgttttt cgattttgag tcgtcggttt 180
ttttgttteg gttatttatt cgtcgagtcg ttggtaaagt ttgggttgcg ttgggttgtt 240
tegggtegta ggaacgttceg aggggaagag ggtcgggegg geggeggegt agggtttcegg 300
aggtaggcga cggtegtage ggtatagaag acggcggaag gegttgcgaa agttegggtt 360
gecggtagtag atgagcgggt tgaaggtaga attggtataa tttagttagt ttagggtaag 420
gaaagtcggyg ttecgggatta gagaggggtt ttttagggeg cgtagtacgt tggttagaaa 480
gaagggtaat tagtagagag tgaaggtgtt tatgatgaga tttaaggtgt atagggttcg 540
gtgttttegy agaggtagga ggcgegeggg tegteggteg taggcegggta tttttteggg 600
cggagegtac gtttttatcg gggtcggggt tagagagege gacggcegteyg gceggagattt 660
ttegggegga aageggttta gtttttegeg tagtaagegt agttggcegeg tagttattac 720
gaaaattcge gegtagacga agagtattac gagaagagga aggtagaagg agacggagga 780
ggatagtagt acgtagggta tgttggaggc gaaggtatag tagcgcegggt tggagtggta 840
gcgttgegtt teggegtcegg tttttacgeg ttattattgg tttatgatgg gcgtaaacga 900
tatcgecggtce gatacgattt atattaggat tatagttgtt cgggcgtage gtttggtgat 960
tagtgcgtcg taacgtageg ggttggttat agttaggtag cggtttacgg ttagggcgta 1020
tagggtttcg atgttggcgg ttatatatag tacgtttatc gaggtttata gttcgtagtt 1080
agtggcegttt aacggttagt ggttagttag cgttaaggtg gtcgtcggeg gtattattag 1140
gagttttatt attaggtcgg ttgcggttag cgaagttacg aatacgttgg ttatggtttg 1200
gagtttcgga gtttaggcga tggttacgat gattagtagg ttgtttttta cggtggttag 1260
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tatcgttage gttagtaggg tttcggttag ggtegttttt tacggaattt ttggtagttt 1320
attggtgttg gcggtattgg gcgttagggt 1350
<210> SEQ ID NO 5
<211> LENGTH: 1600
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 5
cgaaaagttt ttgaggcegtt gegtgtattt tattttagga tategtgtgt gegegtcegag 60
ttgagtgcga ggaacgtgge gegagggteg ggggatgteg ggttgegtgg gtgtgagttt 120
tcgecgegate gegatttege gttttttteg ttttegtegg aacgtgatcg tagtcegtatt 180
ttttttttag ttttttttta gttagacgtt tttttttagg tttttttggg cgtttattgt 240
aaattttgcg attaaaatac gtcggtgagt tcggtttatc gatagatgga ttaatcgttt 300
tttttteggt taggggagga ggaatttttt aatttcggag tttagggagt cgggagttgt 360
ttcgggacga gtttttegga gtttagtegg ttgeggagtt teggtteggg teggtttegg 420
ggtttttttyg tcggggtggg gtgcgagttt ttgttcgatt tttttggggce ggtttaggta 480
ggtttgtcecgg ttttcgagga ggtggttagg gegttttggt ttagtaggtt ttttttegag 540
teggggggag gggagatcgg ttggggaagg ggtatttcga aggggtggag gtcggggcgy 600
gegggaggta agegegtcege gggegtgagyg gtaaagtttt cgaggttege geggagagta 660
tacgtgtatyg tgcgegeggg gttaggtegg ggteggtagg atgegttggg ttegggggeg 720
cgeggggteg gegtegaagg ggataatttt tttttttggt attategggg agacgttttg 780
tcggtttegg tttttgggeg tagggacgtt ttagtttacg gagggtggag ttttttttag 840
attcgggtta tcggttgggg tttttttaac gttttgtttt tcgagtttte ggatggttcg 900
ggttttacgg atttcgegtt ttttagtttt agtttagttt tttaggtttt ttagatttag 960
cggegtaggg ggcgggggta ggggtagtgg gggttggagg gegtagtcgg tttttagggt 1020
ggggagagtt gcggggggag gaggaggagg gtgtcgacgt ttgagtgggt tcgagttcga 1080
gtcgtagteg ggggagttag ttagttttcg gttaaggtag taggttagtt ttaggaaggg 1140
cgggcgattg agtcgaggga gtcggceggtt gggttttttt ttcggttcecge gattttegge 1200
gtcgtegteg tegttatcgt tatcgttatce gttttegttt tgtegtegte gtegttgtag 1260
agtatcgtag tttcgtcgeg ttttegegtt tcegegttteg cgtegttagt cgtttgggag 1320
ttcgagegte gagttcgggg cggaggagag gggcgttgge gcgagagttc gggcgaggga 1380
gtegegaagg gagaaggggg cgggcggagg gaggagtagg gagagtggga gaagggggag 1440
ggagagagga gagcgaggga gagttggaga gagcgagagt aaagagcgag cgagggagag 1500
gagagagaga gagaggagag agaaagatat acgtacgtag agatatacgg ttattggaat 1560
tttattagaa aaaagtgagt cgagtaaggg ttagcgggag 1600
<210> SEQ ID NO 6
<211> LENGTH: 1545
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 6
ttttegttaa tttttgtteg gtttattttt ttttaatgga attttagtga tegtgtgttt 60
ttgcgtgegt gtgttttttt tttttttttt tttttttttt tttttttteg ttegtttttt 120
gttttegttt tttttagttt tttttegttt tttttttttt geggtttttt cgttegggtt 180



35

US 8,546,078 B2

-continued
ttcgegttag cgtttttttt tttegttteg ggtteggegt tegggttttt aggcggttgg 240
c€ggegegggg cgcggggege gggagegcegg cggagttacg atgttttgta geggeggegyg 300
cgataaggcg aaggcggtgg cggtggceggt ggcggcggeg geggegtcegg ggatcgceggg 360
tcgagaggag agtttagtcg teggtttttt cggtttaatc gttcegttttt tttgggattg 420
atttgttgtt ttggtcggaa attgattggt tttttcggtt acggttcggg ttcgaattta 480
tttaagcgtc ggtatttttt tttttttttt ttegtagttt tttttatttt ggggatcggt 540
tgcgtttttt aatttttatt gtttttgttt tcgttttttg cgtcecgttggg tttgggaagt 600
ttggggagtt gagttgaggt tggagggcge ggagttegtyg gggttcegagt tatteggggg 660
tteggggggt agggegttag aaaaatttta gteggtggtt cgggtttgag gggggtttta 720
tttttegtgg gttaaggegt ttttgcegttt aggagtcgag gtcgataaag cgtttttteg 780
atggtgttag ggaaaggaat tatttttttc ggcgtcggtt tcgcgegttt tcgaatttaa 840
cgtattttgt cggtttcggt ttagtttcge gcgtatatat acgtgtgttt ttecgegegga 900
tttcgggaat tttgttttta cgttcgegge gegtttgttt ttcegttcegtt teggttttta 960
ttttttecgag atgttttttt tttagtcggt tttttttttt ttcggttcgg gaagaagttt 1020
gttgggttag ggcgttttga ttattttttc ggaggtcggt aaatttgttt gaatcgtttt 1080
agaggaatcg ggtaggggtt cgtattttat ttcggtagga gggtttcgag atcgattcgg 1140
gtcggggttt cgtagtceggt tgggtttega ggagttcgtt tcecgaggtagt ttteggtttt 1200
ttaggtttcg gggttggggg gttttttttt ttttagtegg gaagggggcg attgatttat 1260
ttgtcggtgg gtcgggttta teggegtgtt ttagtcgtag aatttataat aaacgtttag 1320
aaggatttaa aaggaagcgt ttggttggga aagggttgga ggagaggtgc ggttgcggtt 1380
acgtttegge gagagcggga gaggcgceggg gtegeggteg cgcgagggtt tatatttacg 1440
tagttcggta tttttcggtt ttecgegttac gtttttegta tttagttcgg cgcgtatata 1500
cggtgttttg gggtggggta tacgtagcgt tttagaaatt tttcg 1545
<210> SEQ ID NO 7
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 7
gaggtattag tttttgaagg tttatttttt aatattggtt gcgagagtaa gaatggtgtg 60
taatttataa aagtcgttat tgttgtaggt aagttgtagt aaacgattcg cgttcgagta 120
ttttegtttt cgttttegtt geggtttcegt ttacgacgat tttggggaat tataagtttce 180
gttatatagc ggggagcgtt cggagttcge gtcggttteg tttttagttce ggtttttatt 240
ttecggttteg tttteggttt tttttegtcecg ggttaatttce gaagagtcgt cggtggtegce 300
ggtagacgga agtcgaacga gtttttcgge ggttgtagga tgggggattt taaagtgaaa 360
gtggceggtyge ggatacgatt tatgaatcgg cgaggtgaga gtcgagtttt tttgggtegt 420
cggggcggag gceggtaggtg tttggegegt tttttttteg gtegtegtgyg ggggttegge 480
ggtttegttt ttatagttag cggeggggcg cgaggagggyg tteggggatt ttgaaatteg 540
ttttcgegtt gagacgttcg gttttttttt tttttttttt tttttttttg gttagttteg 600
tttttggegt cgtcgggttt ttegtgtcgg tttegttgtt tttttegttt gegttegttt 660
cgtttttgeg tttttttgtt ttttegtttt ttteggaggt tttcgaggge gtttteggtt 720
ttcgcgttta gtttogtttt ggttttttag tttegttttt ttttegttag ttgttatcegt 780
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cgttttegeg cgcgggtegt tagtttttgt agttegtttce gggatcgtte gggattttte 840
gggatttcge gtttegttceg ggtegtttaa gtttgtateg ttttggttceg cggcgggaayg 900
aagggtaggyg ggttaggegg gtgtttegeg gegagttttt tttatttggg cgttttgaga 960
ttggggttag gtggaggaga tgtttttttc gttgtttttg gatagttgag aaagttttgg 1020
ttttgtttga agttttattt attatttttt aataaatagt taaagtgtta agatttttgt 1080
ggaattgtat ttttttgata 1100
<210> SEQ ID NO 8
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 8
tgttagaaag atataatttt ataagaattt tggtatttta gttatttatt gagagatgat 60
gaatgagatt ttaggtaaaa ttaaaatttt tttaattgtt taaaaataac gaaaagggta 120
ttttttttat ttgattttaa ttttaggacg tttaggtgga aggaattcgt cgcggggtat 180
tcgtttggtt ttttgttttt tttttegtcg cgggttaagg cggtgtaggt ttgggcgatt 240
cgggegagac gcggggttte ggggggtttc gggeggttte gaggegggtt gtaggggttg 300
gegattegeg cgegggggeg acgatgatag ttggegggga aggagcegagyg ttgaggggtt 360
aggacgaggt tgggcgegag ggtcgaggge gtttteggga attttegggg gagacgagag 420
ggtaaaaggg cgtaggggcg gggcgggcgt aggcggaagg ggtagcgggg tcggtacgag 480
gggttcgacg gcgttaggga cggggttggt taggggggaa gggaggggag aagagggagt 540
cgggcgtttt agcgegggag cgggttttag ggtttteggg tttttttteg cgtttegteg 600
ttgattatag gggcggggte gteggatttt ttacggeggt cgagggaagg gegegttagg 660
tatttgtegt tttegttteg geggtttagg agggtteggt ttttattteg teggtttatg 720
ggtcgtatte gtatcgttat ttttattttg gagtttttta ttttgtagtc gtcgaggaat 780
tcgtteggtt ttegtttgte geggttatcg gcecgattttte ggggttgatt cggcgggagg 840
gggtcggggg cggagtcggg ggtggggate gggttggggg cggggtcgge gcgagttteg 900
ggcgttttte gttgtatgge gggatttgta gttttttagg gtegtcegtgg gcggggtegt 960
agcgaaggcg ggggcgggaa tgttcecgggcg cgagtcgttt gttataattt atttatagta 1020
atgacggttt ttgtaaatta tatattattt ttgttttcegt agttagtatt gagaagtaag 1080
tttttaagag ttgatatttt 1100
<210> SEQ ID NO 9
<211> LENGTH: 850
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 9
ttgtggagceyg gaggagggga ggtttggggt cgeggeggtg tgegtttegt tttgatcegta 60
gagttttttt ttcgaggaaa gcggttggtt cggtttcggt tggtgattac gcggggtttt 120
tgtttgtttg gtgcgtaggt gagggtttgt tttttcgttg cgtttcggat agtttggagg 180
tgagtacgeg ttgggttttg gatcgegagt agegggagaa gtacgagttyg gtggtegtgt 240
gtatcgtgta cgtcggegeg cgcgaggagyg tggtgatggt gttttttteg gtgategtgt 300
acgacgagga cgattcggeg tttatttttt tegegggegt cgatategtt agegtegtgg 360
tggagtttaa gcggaaggag gtgtttgttc gcgegtgttg tggtttattt agtgtttgtt 420
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tteggttata

cgattatteg

dggaaggggy

cgaggttega

tgttcgggcg

cgggagggtt

attatttteg

gttegttttt cggteggttt

cgtttttatt tgtttttegt
agttttgtta gtatttagtt
gggttcgegt ttggggtata
gggagtattt gtcgggaggg
tttgagtgat tacgagtaga

gegtegtteg tttegttttt

tatttgttgg

<210>
<211>
<212>
<213>

<400>

ttagtaggtyg gcggtcgegt
cggaggtgat
ggtttttteg
cgttegggta
tcgggttteg
tgaaagcgeg
aaacgaattg
tttttegttet
tcgagtegtt
cgteggegty
gggtttageg
ttgcgtatta

ttttcegggaa

SEQ ID NO 10

LENGTH: 798

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 10

tttattageg
tcgtttttte gtttttttet
ttgggggtta attgttggtyg
gegegtegeg ttegtttgta
ttttgttttt ttttttagga
aatggtcggt tatacggttg
tggtcggaga tagatattgg
gaattttatt acggcgttgg
ttcgtegtat acggttatceg
tacggtgtat acggttatta
cgtgtttatt tttaggttgt
agtagatagyg ggtttcgegt

gggggttttg cggttagagc

tttttttteg ttttatag

<210>
<211>
<212>
<213>

<400>

atcgtttttt cgtaggggtt

taggtttegt

tattategte

gatcgttatt

ttatttttgt

tttttecgtat

gegtaagttt

agtatcgegyg

gttgttttgg

gtcgtagttyg

SEQ ID NO 11

LENGTH: 850

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 11

ttaggattta
tgtatcgtgt attttttteg
gttatttggg ttttggegtt
cgtgaggagt attattttat
tgggaggttt ggttcgagaa
atttatttgg cgtcgttgge
tgttaggttt cgggttceggt
cgtagagege gegtggtgta
ttgtegtttt gggegttgtt

tatttggtta tecgtttacgt

agtgttcgtyg

tttegtttge

gggttttgtt

tttgtgtegt

tattttettet

gtcggggatt

ttteggtteg

cgagtceggag
aattttcggt
ggagggagtyg
geggtataag
tagacggegt
ggtggttata
gtagattata
cggtgtegac
ggaagggtat
gttcgtattt
teggggegta

gattattagt

ggggcgtata

tttagatttc

cgagaagttyg

gtttattatg

ggtggacgtt

gggtatgcgt

gtttatcgtyg

tttcgggggc

tatgttggtt

gttgtttate

ttttetettee

tagttattta atcgtgtggt

gtegtttgtt ttagggggagy

tcgggaggta aggattagga

tgtaggcggg cgcggegegt

tattagtagt tagtttttaa

dgagaaggac gggaaggcegy

cgttggtgga gcegegategt

aagggcgggg cgggcggegt

tttgttegtyg gttatttaag

tttttteggt agatgttttt

tatgttttag acgcgagttt
agacggaggc gaaggataaa
cggatattaa atcgatcgag
gtacgegegg ataagtattt
gttcgegggg aaggtgggcyg
tattattatt ttttegegeg

ttttegttgt tegeggttta

gcggaagggt agatttttat
cgggatcggg ttagtcgttt

tcgtegeggt tttaggtttt

gtttgttttt tttttegegg

attttgcgga aggcgttegt
tgtttttegyg tegttacgtt
cgtaatcgtt tttattegtt
agggtttata ttattgtgtt

gttatgtacg ttcgtatcge

gaggaggttg cggattcgeg
atggtggegt tgttttttac
gattacgggt agtttagcge

gegtattggt tggttttttt

480

540

600

660

720

780

840

850

60

120

180

240

300

360

420

480

540

600

660

720

780

798

60

120

180

240

300

360

420

480

540

600
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taatagtagc gttaatttta ttatttacgg ttattttaac gagaattttc gtcgeggttt 660
ttaggtegtt tttcecgegtte gtttttgtte gecgttegteg gggagttata aggaggttta 720
tttegagegyg tteggegggt ttttgtatag gegggtttte gtggtggtge ggtttagega 780
tttcgggttg ttttttgagt cgggttttag tagtggggtt tttaggttcg gtegttttte 840
gttgcggaat 850
<210> SEQ ID NO 12
<211> LENGTH: 850
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 12
atttcgtage gggaggceggt cgggtttggg ggttttattg ttagggtteg atttagaggg 60
tagttcggag tcgttgggte gtattattac gaagattegt ttgtgtagaa gttegteggg 120
tcgtteggag taggtttttt tgtggttttt cgacgggege gggtagagge gggcgeggaa 180
ggeggtttgg aagtcgegge ggaagtttte gttgaagtag tegtagatga tggggttgge 240
gttgttgtty aagaaggtta gttagtgcge gaaggggaag gcgtagacgyg tgattaggtg 300
tagttgcgge gegttgagtt gttegtagte gatgagtagt agtagegttt agageggtag 360
ttaggatagc gtgaagaata gegttattat gattagtatg tgtattacge gegttttgeg 420
tcgcgatgtt cgcgggtteg tagtttttte gttttegggg gtcgggtteg gggtttggta 480
gagtttgege gegatgeggg cgtatatgat tacgatgage gttageggeg ttaggtagat 540
gtgcgagaag agtatagtgg tgtagatttt gcgtatgttt ttttcgggtt aggtttttta 600
gtaggagtag agcgggtagg agcggttgeg ggegtttatt atgaagtggt gttttttacg 660
ggtgacggtt agcgtgacgg tcgagggata tatgatgagt agegttaggyg tttagatgac 720
ggcgatggtyg acgagcegttt ttcegtagggt tagttttteg cggaaagggt gtacgatgta 780
geggaatttyg tcgeggggag agagatagge gggatttggg tgggttttag ggtttttgeg 840
aggggacggt 850
<210> SEQ ID NO 13
<211> LENGTH: 600
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 13
tttagtttcg gaatcgegga ttgegtttag tgacggattt aaatttattt ttttttttga 60
tttcegtegta ggatgacgtt ttaattttcg ggtgcgttta ttgtttaagt gattcgtgag 120
acggagceggt ttttttttag agtttcggaa gacgaagtga tttgttttac gttegttteg 180
tttagtttta ttcgtatacg ggggaattge gtagaggegg aagagggagg ttgtcgaggg 240
gtttcgagga agtttcgggt acggcegeggyg ggacgtagte ggtttaagag cgagttggta 300
ttgagtaagt agcgacggag tcggcgaaag aaggttaacg atcgcgageg taatcgaatg 360
tataatttta attcggtatt ggacgttttg cgcggtgttt tgtttatttt tttagacgac 420
gcgaagttta ttaagatcga gacgttgcgt ttcgtttata attatatttg ggcgttgatt 480
taaacgttge gtatagcgga ttatagtttg tacgegttgg agtegtegge gtegtattge 540
ggggagttgg gtagtttagg cggttttttc ggggattggg ggttttttta ttttttagtt 600

<210>
<211>
<212>

SEQ ID NO 14
LENGTH: 600
TYPE: DNA
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 14
gattggggag tagagggatt tttagttttc gggggaatcg tttgggttgt ttagttttte 60
gtagtgcgge gtceggeggtt ttagegegta taagttgtgg ttegttatge gtagegtttg 120
agttagcgtt tagatgtagt tgtgggcgaa gegtagegtt tegattttgg tgagtttege 180
gtegtttggyg aaggtgggta ggatatcgeg tagggegttt agtgtcegagt tgaggttgtg 240
tattcgattg cgttcgcggt cgttggtttt ttttegtega tttegtegtt gtttgtttag 300
tgttaattcg tttttaggtc ggttgcegttt ttegegtegt gttcecggagtt tttteggggt 360
ttttcggtag tttttttttt tegtttttge gtagtttttt cgtgtgcgag tggggttggg 420
cggggceggac gtggggtagg ttatttegtt tttegaggtt ttggggaagg atcegtttegt 480
tttacgggtt atttggatag tgggcgtatt cgagggttga ggegttattt tacggegggg 540
ttagagggaa gggtaagttt gagttecgtta ttgggegtag ttegegattt cgaggttagg 600
<210> SEQ ID NO 15
<211> LENGTH: 850
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 15
ttagtttcegg tcgtattgta tagcegaggte ggtteggagt teggatgttg ggtteggttt 60
cgtegaggtt cggtttggtt gtaaagtaga ggggggcgag ggaagtceggg ttagegggtg 120
tcgegggtag teggegtteg ggacggggtyg tggegtttag agegttgttg tttttegtag 180
ttaggaggtt ggatgtcggg tttgggtgtt ttttagaagg agtegtatta gcgacgaggg 240
aagaggaatt ggtttttcgg gtagtttttt tcgttttaaa tttttttttt tegcggaggg 300
tgggcgggeyg gagggaggaa gegtagtegg ggaacgtgge gttegegttt ttttegtteg 360
ggggttgcgyg ttgggttgag tgtgttttta aatttgagtt tttegttttt cgcggtgggy 420
tegggattcg cggttceggge gggggcggge geggtgattg geggtegggt cgggttegtt 480
ttteggegtt gggtageggg gcegttgggga gtagcegegge gegtacgggt cggggegegt 540
aggtttegtc gtcggtgagt acgggttttt tttcegegtgg tttegteggg ttegtttggt 600
ttgtttattt tcggagttat ttttgttttc gtatgggttg gcgaagttgg gaggagcgag 660
ttggagttag agcgcegegte gggegegttt cgtegttgtt tgatteggeg ttegtagtte 720
gggcgtagta cgtcggtcegt aggagtacgg atgttttteg gagtegeggyg ttggtaggta 780
tcgaagtgtt ttgttttggg gttggcgagg ggagggtaaa tttggaattt ttcgggtatt 840
ttttagttcg 850
<210> SEQ ID NO 16
<211> LENGTH: 850
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 16
cgggttgggy ggtgtteggg ggattttaga tttgtttttt tttegttagt tttagggtag 60
gatatttcgg tatttgttag ttcgeggttt cggggggtat tegtgttttt gcggtcecggeg 120
tgttgegtte gaattgeggg cgtegagtta ggtagegacg gggegegtte ggegegegtt 180
ttggttttag ttcgtttttt ttaatttcgt tagtttatgce gggggtagag gtggtttcgg 240
aggtgggtag gttaggcgga tteggegagg ttacgcgaga gggagttegt gtttatcegge 300
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gacgggattt gcgegtttcecg gttegtgege gtcgegttgt tttttagegt ttegttattt 360
aacgtcgagg ggcggattcg attcggtegt taattatege gttegtttte gtteggatcg 420
cgagtttcegg ttttatcgceg aggggegggyg ggtttagatt taaagatata tttagtttag 480
tcgtagtttt cgggcgggag gaacgcgggce gttacgtttt teggttgegt tttttttttt 540
cgttegttta tttttegega ggaggaaaag tttggggegy gggagattgt tcgggaagtt 600
agtttttttt ttttcgtegt tagtgcggtt ttttttggaa gatatttaaa ttcgatattt 660
agttttttgg ttgcgagagg tagtagcgtt ttgggcgtta tatttcgttt cggacgtcecgg 720
ttattcgcga tattcgttgg tteggttttt ttegtttttt tttgttttat agttaggtcg 780
agtttcggeg ggatcgagtt tagtattecgg gtttegggte ggtttegttyg tgtagtgcegg 840
tcggagttygg 850
<210> SEQ ID NO 17
<211> LENGTH: 600
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 17
ttttgtatag gagtagtgat tttagtattt atttaatttt ttttcggcegt cgagtttagt 60
tggagaggtt aggggtggta gtgattggta ggaggtcggyg gcggggggaa tttttaagtt 120
cggcgtttgg ggttgcgggt tcegattcgag attegttttt tttgtaagtt tcegagtegtt 180
ggttaggttc gttattgcgt attagtcgta ttcgcgageg ttggttttgt cggtttgagt 240
tagggtgggt agggtcggga tttacggcegg aggtggggte gggtcgagta gtttcggggg 300
attttcgaag ttatagcgtt ttgttttttt gtacgttteg cgttttcggt tttecgattgg 360
ttgtcgggtt tagagttcegt ttagaattgg atcgttegtt tgtcecgttcgg gtttggtttt 420
atttttagag ggagtttaga atttggtcgt agtttttaga gattattttt atttcgtggt 480
ttgcgtcegaa gttgggcgga ggatagtggg tggttaggtt ttttegggtt agaattcggg 540
atttttgtta gttattcgtg ttaggataga tttaagtttt taaaacgcgg atggatgtat 600
<210> SEQ ID NO 18
<211> LENGTH: 600
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 18
gtatatttat tcgegttttg ggggtttgag tttgttttgg tacgggtagt tggtaggggt 60
ttcgagtttt ggttcggaag ggtttggtta tttattgttt ttcgtttaat ttcggcegtag 120
gttacggggt gagggtagtt tttaaaaatt gcgattaggt tttaggtttt ttttgggggt 180
ggagttagat tcgagcgata agcgaacggt ttaattttgg gegggtttta ggttcgatag 240
ttaatcggag gtcgggggcyg cggagegtgt agggaggtaa ggegttgtag ttteggggat 300
ttttcgaggt tgttcggtte ggttttattt tcgtegtggg ttteggtttt atttatttta 360
gtttaggtceyg gtagagttag cgttcgegga tgcggttggt gegtagtage gggtttggtt 420
agcggttegg ggtttgtagg gagggceggat ttegggtegg attegtagtt ttagacgtceg 480
ggtttggggg tttttttcgt ttcggttttt tgttagttat tattattttt agttttttta 540
attgagtteg gegtegggag aggattaagt aagtgttgag gttattgttt ttgtgtaaga 600

<210>
<211>
<212>

SEQ ID NO 19
LENGTH: 1548
TYPE: DNA
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 19
aggtagggat aaagtgtaag aggtaaaatt ggttgaaaag tagaagtgta ggagtcgtta 60
aggggcggga cgaataggtt cgtgggtcgg gcggagttaa gggtgggggt cggggttttt 120
ttaggtggta ttcgeggegt tagtttttaa acgttatage gtttegggeg tttaggagaa 180
cgcgaacggt ttttegeggg agegggegag taggaggggg cgtegggtta tatatatage 240
ggtteggttt cgggcgggtt tggcgtttag ggaggcgcgt attgtttttt agagttttag 300
ttttagtcge gegttttteg tteggttegt cgttttatgt agtcggggta gagttceggeg 360
ttcgggggtt tegtegtttg tttttegtat ttttteggtt gegtattttt gttecgaggtce 420
ggtcgtgegt tttecgecggga cgttatagge gtagttttgt tttttagttt ttcecgggegta 480
ttgatcegttt gatcgacgta cggttttegg gtegggatgt cggggttegyg gacggtegeg 540
gtagcgttgt ttteggeggt tttgttggtt ttgttggegt tttgggcggg tcgagggggce 600
gtcgtegtat ttattgtatt taacggtacyg ttggaggtceg agttggageyg tegttgggag 660
agtttggtgg cgttttegtt ggegegtttyg teggtggtag cgtagtttaa ggaggeggte 720
gtttagagcg gcgtcecggcga ttatttgttg ggtattaage ggttgcggeg gttttattgt 780
aacgtgggta tcggttttta tttttaggeg tttttegacg gtegtategg cggegegtac 840
gecggatattce gcgatagtga gtggcgeggt taggegcgaa ggggcegggdg cggggggtaa 900
cggtcgtegg gttaattegt ttagttatat tttgagattt teggcgggta tttgtteggg 960
ggtttcggga atcggggcgg attegggttt cggttttttt tgacgcgggg ttggggacgt 1020
agatattttt ggtttcggta gtttagcgta atttttgagg tcgggcgteg tttttegttt 1080
ttagaaattc gggtttcgag cgtcgaattt tagegttttc gttcecgtgggt atagggcgceg 1140
cggtgtagtt atagggggtt cgagatacgc gtttcggttt ggtttaggtt ggggaatcgt 1200
tggggteggg ttcecgegtttyg aaggtteggg attgggtgeg gtcecgtegggg gttttttata 1260
taggtaagtt aatttgagtt agcgtaggtt tgggtttcgg aggttttaga gggtagtttg 1320
ggttttggag gtttttgggg gcggttgcegt cgggaatttt ggttttttat ttttaatttt 1380
attttagaaa tagggttttc ggaggcgaat aagtcgaggg gcggagtggg ttagggatta 1440
tttgtttegt aatgatttge gtttegtttt taggtttgtt ggagtttteg ttegtggagce 1500
ggggcgtggt gagtattttc ggcgtggtta gtcggttttt cgtggtta 1548
<210> SEQ ID NO 20
<211> LENGTH: 1600
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 20
tggttacgaa gaatcggttg gttacgtega agatgtttat tacgtttegt tttacgggeg 60
agagttttag taggtttggg ggcggggegt aggttattge ggggtaggtyg atttttggtt 120
tatttcgttt ttcggtttgt tegttttcgg ggattttatt tttggggtgg ggttggggat 180
aaagggttag ggttttcgge gtagtcgttt ttaagggttt ttagagttta agttgttttt 240
tagggttttc ggagtttaag tttgcgttag tttagattag tttgtttgtg taggggattt 300
tcggecggteg tatttagttt cggattttta gacgcgagtt cgattttage ggttttttag 360
tttgggttag gtcggggege gtgttteggg ttttttgtgg ttgtatcgeg cgttttgtgt 420
ttacgggcga aggcgttgga atteggegtt cggagttega gtttttgaag gegggaggeg 480
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gcgttcecgatt ttaggggttg cgttgggttg tcggagttaa gagtgtttgce gtttttagtt 540
tcgegttaga agggatcegga gttegagtte gttteggttt teggggtttt cgagtaggtg 600
ttecgtcgagg gttttagagt gtgattgage gggttggttc ggcggtcgtt gtttttegtt 660
ttegtttttt cgecgtttggt cgcgttattt attgtcgegg gtgttegegt gegegtegte 720
gatgcggteg tcggggageg tttggaggtyg gaagtcgatg tttacgttgt agtagagteg 780
tcgtagtegt ttgatgttta gtaggtagtc gtcecggcgteg ttttggacgg tegttttttt 840
gggttgegtt gttatcggta ggcgegttaa cgagagegtt attaggtttt tttageggeg 900
ttttagttcg gtttttageg tgtcgttggg tgtagtgggt gecggcggegt ttttteggtt 960
cgtttagggce gttagtaagg ttagtaggat cgtcgggagt agcgttatcg cggtegttte 1020
gggtttcgat atttcggttc gagggtcegtg cgtcggttag geggttagtg cgttcecgggaa 1080
gttggggggt agagttgcgt ttgtggegtt tcgcgggage gtacggtcga tttegggtag 1140
gagtgcgtaa tcgaggaggt gcgggaggta agcgacgggg ttttcecgggceg tcgggtttta 1200
ttteggttgt atggagcggce gagtcgggcg gaaagcgcegce ggttggagtt gggattttga 1260
ggagtagtgc gegttttttt gagegttagg ttcgttcgag gtcgagtegt tatatatata 1320
gttcggegtt tttttttatt cgttegtttt cgcggggggt cgttcecgegtt tttttgggeg 1380
ttcggggegt tgtggcgtte geggttggte gtaggtegtt tgttaattag ggtcggggga 1440
agggaggagg ttggggatta gcgtcgcgag tgttatttgg agggatttcg gtttttattt 1500
ttggtttegt tcggtttacg gatttgttcg tttegttttt tggcecggtttt tatatttttg 1560
ttttttagtt agttttgttt tttgtatttt gtttttgttt 1600
<210> SEQ ID NO 21
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 21
agggtgaagt ttgagagttt aaatggttaa ttttataggg ttgaacgttt tagaagtcgt 60
aggttegttyg gggttgattt tggtagttgt cgtggaggtg ggggtattgt tgggtaacgg 120
cgegttgttyg gtegtggtgt tgegtacgte gggattgege gacgegtttt atttggegta 180
tttgtgegte gtggatttgt tggcggtcgt ttttattatg tegttgggtt tgttggtegt 240
atcgtegtte gggttgggte gegtgegttt gggtttegeg ttatgtcgeg tegttegttt 300
ttttttegte gttttgttgt cggtttgtac gtteggggtg gtcgtatttg gtttggtacg 360
ttatcgtttt atcgtgtatt cgttgcggtt aggttcgegg tegtegtttg tgttegtgtt 420
tatcgtegtg tgggtcgegyg cgggattgtt gggegegttt tttttgtteg gtacgtegtt 480
cgtatcgttt tttgtttttg ttegttgtte ggttttggtt gggggtttcg ggtttttteg 540
gtcgttttgg gttttgttgg ttttegegtt gttegttttt ttgttgttcg gecgtttacgg 600
cggtatttte gtggtggege gtegegttgt tttgaggttt ttacggtegyg cgegegggtt 660
tcgattttat tcggattttt tggatagtcg tttttttatt ttgtcgtcecgt tteggttteg 720
tttgtteggg ggtaaggcgg ttttggtttt agecgttggtcec gtgggttaat ttgtagtttg 780
ttggttgttt tatggttgeg cgtgtttgge gttegtageg cgggtegegyg aagtcgaage 840
ggttgttatt tgggtcgttt attcggtttt cgcggtttat ttttttttgt acgggttgtt 900
gtagcgttte gtgegtttgg tattgggteg tttttttegt cgtgtattgt ttggatttgt 960
gcgggtttgt atttcgtaag tttggtattc gegggtattt ttgtaatgtt tttagagatt 1020
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tttagagggt tttgtcgtag gtttttttga ggttttagaa tagattttcg agttggtagg 1080
agggcggagt ttcgtatatt 1100
<210> SEQ ID NO 22
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 22
ggtatgcggg gtttegtttt tttgttaatt cgggggtttg ttttggagtt ttagaagggt 60
ttacggtagg gttttttggg ggtttttgga ggtattgtaa gagtgttcgce gggtgttagg 120
tttgcggagt gtaggttegt ataggtttag gtagtgtacg gegagagagg cggtttagtg 180
ttaagcegtac ggggcegttgt agtagttegt ataggaaggg gtgagtcegeg aaggtcgagt 240
aggcgattta ggtgatagte gttteggttt tegeggtteg cgttgeggge gttaggtacg 300
cgtagttata aggtagttag taggttgtaa attggtttac ggttagegtt ggggttaggg 360
tegttttgtt ttegggtagg cgaggtegga geggeggtaa gatggaaagg cggttattta 420
gagagttcga gtggagtcgg gattcgegeg teggtegtgg gggttttagyg gtagegegac 480
gegttattac gaagatgteg tegtaggegt cgagtagtag gagggcegggt agegegaagg 540
ttagtagggt ttagagcggt cggaagggtt cgaggttttt agttaggatce gagtagcgag 600
taggagtagyg gggcggtgeg ggcggegtgt cgagtaggga gagegegttt agtagttteg 660
tcgeggttta tacggeggtyg agtacgagta taggeggegg tegegagttt ggtegtageg 720
ggtgtacgat gaggcggtag cgtgttaggt taagtgceggt tatttegage gtgtaggteg 780
gtagtagagc ggcggagagg aagcgagcegyg cgceggtatgg cgeggggttt aggegtacge 840
ggtttagtte gggcggeggt geggttagta ggtttagegg tatgatggag geggtegtta 900
gtaggtttac gacgtatagg tgcgttaggt agagcgcegte gegtagttte ggegtgegta 960
gtattacgat tagtagcgcg tcgttgttta gtagtgtttt tatttttacg atagttgtta 1020
ggattaattt taacgagttt gcgatttttg aggcgtttag ttttgtggag ttggttattt 1080
gggtttttag gttttatttt 1100
<210> SEQ ID NO 23
<211> LENGTH: 600
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 23
ggtgteggty ttggtgttgt ttatggtcege gttgtattag gtgtttaata agtggatatt 60
gggttaggta atttgcgatt tgtttatcgt tttcgacgtg ttgtgttgta ttttatttat 120
tttgtatttg tgcgttatcg cgttggatag gtattgggtt attacggatt ttatcgatta 180
cgtgaataag aggacgtttc ggcgcgtcecgt tgcgtttatt tegtttattt ggtttattgg 240
tttttttatt tttatttcgt ttatgttggg ttggcgtatt tcggaagatc gttcggattt 300
cgacgtatgt attattagta aggattatgg ttatattatt tattttattt ttggagtttt 360
ttatatttcg ttgttgttta tgttggtttt ttatgggcegt atatttcgag ttgcgegttt 420
tcgtattegt aagacggtta aaaaggtgga gaagatcgga geggatatte gttatggagt 480
atttttcgtt tcgtagttta agaagagtgt gaatggagag teggggagta ggaattggag 540
gttgggegty gagagtaagg ttgggggtgt tttgtgegtt aatggegegy tgaggtaagg 600

<210> SEQ ID NO 24
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-continued
<211> LENGTH: 600
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 24
ttttgtttta tcgcgttatt ggcgtataga gtatttttag ttttgttttt tacgtttagt 60
ttttagtttt tgtttttcga ttttttattt atattttttt tgggttgcgg ggcgggagat 120
gttttatggce gggtgttcgt tteggttttt tttatttttt tgatcgtttt gcggatgcegg 180
aagcgegtag ttcggaatat gegtttatag agaattagta tgagtagtag cgggatgtag 240
aaagttttaa aggtggaata gatagtgtag ttatgatttt tgttaatggt gtatgcgtcg 300
gggttcgage ggtttttegg ggtgegttag tttagtatgg gegggataga gatgaggaag 360
ttaataagtt aagtgagcga gatgagegta geggegegte ggggegtttt tttgtttacg 420
tagtcgatgg ggttegtgat ggtttagtat ttgtttageg cgatggcegta taggtgtaag 480
atggatgagg tgtagtatag tacgtcgagg gcgatgaata ggtcgtaggt tatttggttt 540
agtgtttatt tgttgagtat ttgatatagc gcggttatgg gtagtattaa tatcgatatt 600
<210> SEQ ID NO 25
<211> LENGTH: 850
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 25
gggatgataa gggagaaaaa tttttttacg gtttegtttyg gttcegeggeg tttgtttgtt 60
tgegeggggt taaagttcgg cgtcegtttac gegeggtteg ggtgggaatt cgtagacgtg 120
gggcgagtag ggtegttggt tgtggeggge gagegteggg gegttacgtt cgaggtcegeg 180
gggtcggggt tgtaggtata gttcgagegt ttttegeggg gtttggtttt tgtegttttt 240
cgtttegteg aatcggtatce gtegtegteg gagtegtage gagtttttag agtttggttg 300
ttggeggteg ggagegtegyg gacggggege gaagtceggag gtttegggac gtggatatag 360
gtaaaggtcyg gcgggtcegga gtcgggeggg gegeggegge ggegttttte ggagggattt 420
ggtttcggte gggttttatt tagtcgeggt ggttcecgggtt tttacgttgg tttaggceggyg 480
gacgtgttaa ggggttgggt tagggttgtc gttggtttgg tegtttttcecg ttecggcgggt 540
tttaggtgac gcggtcgegg tttaatttte gtatttgagg ttttcggage ggtttcegggg 600
cgegtttatt tggaggttgg aattatatag ggtcgaaaaa gttgagtttt ggaggcgagg 660
cgttgtaggt gtggcggagg aggtcgggga aggtggggtg ggtgttaggg gtttagtatt 720
gaattttttt taggtttgag gtggggaatt gcgttttgtt taatttcgga gtttgtgggg 780
attatatagt tttttttacg gtcgattttt tttgtacggt tttatttttt tttgtttagt 840
ttattttagt 850
<210> SEQ ID NO 26
<211> LENGTH: 850
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 26
attgaaatgg gttagataaa ggaaagtgga atcgtgtaga gggaatcggt cgtggaaggg 60
gttgtgtggt ttttataagt ttcgaaatta aataagacgt agttttttat tttagatttg 120
gagagggttt agtattggat ttttggtatt tattttattt ttttcggttt ttttcecgttat 180
atttatagcg tttcegttttt aggatttagt tttttcgatt ttgtgtaatt ttaattttta 240
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ggtgggcegeyg tttecgaggte gtttcgagag ttttaggtge gaaagttaag tegeggtege 300
gttatttgag gttcgtcggg cgagaggcgg ttaggttage ggtaatttta gtttagtttt 360
ttggtacgtt ttcgtttggg ttaacgtggg ggttcgggtt atcgcggttg ggtagggttce 420
ggtcgaggtt aggttttttec gagaggcgtc gtcgtegegt ttegttcgat ttcegattegt 480
cggtttttat ttgtatttac gtttcggagt ttteggtttc gegtttcegtt teggegtttt 540
cggtegttag tagttaggtt ttgaggatte gttgeggttt cggeggegge gatgteggtt 600
cggcegagacyg ggaagcgata ggagttaaat ttegeggaaa gegttegagt tgtgtttgta 660
gtttcgattt cgecggtttcg gacgtggegt ttcggegtte gttegttata gttageggtt 720
ttgttcecgttt tacgtttgeg ggtttttatt cgagtcgege gtgggcggeg tegggttttg 780
atttcgegta ggtagataag cgtcgegggt tagacggaat cgtgggaaag tttttttttt 840
ttgttatttt 850
<210> SEQ ID NO 27
<211> LENGTH: 1350
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 27
tgaggtgtgg ggattattta ttteggtggg tttttttatt tttaggtcgg tttttttatt 60
acgcegtgggt gtgggggtat tgttttegtt gegegtagga atagegggga gagttaggag 120
cggagcggtt tcgggatgtt agattgagta gtgggttegt ttgcggttat tttttaggga 180
ataagttttt tttcgcggag attttgtttt ttttaaaagt ttttttgggt ttagtttagg 240
gcgataggac gatttttttt gggaagggag agtttgttag tttttttttt attcgttagg 300
cggtgtagtt tttttttteg tteggggcge gcgtatttta gegtcecgeggg tttagegttt 360
agtagtcgeg ttttaggteg ggtttegggt ttegggagtt cgtaggegeg cgtteggteg 420
ggegtgtegg gagegegegg cggteggggg cggagegtag ttagggttge geggegegtt 480
tcggtttteg ttegttttta gtegggtttt ttageggteg gegggacggt ttteggttgt 540
agtttgttcg ttegtttege gegggggteg agtegegaag cgegtttgeg atteggegtt 600
cgggegegtt ggagaggacg cgaggagtta tgaggegtta gtttgegaag gtggeggegt 660
tgttgttegyg gttgtttttyg gaggtagggg teggggateg ggtgttgteg gaggegegge 720
gtttattatg ttggcggttg ggggcgcgta gtttcgagge gttttagagg attttgtttg 780
ggagcgtaga cggtggageg acggggagtt atagttttge gegttttteg gagttgggag 840
gtgcgggatt ttggtgacgg ggaggttttc gtttcggtte gegtttttceg tcegtttttte 900
ggttttcgta tttegttttt attttgeggg tgagcgecgtt tttegegtcecg atcgtttteg 960
ttagttcggg gtgatttttyg tgtatcgtte gttttttttt ttcgtegtag agggtcgagg 1020
atcggatgga ttcggggttg ggegggggtg gttttcggge geggegtagg cgcggagagt 1080
teggggegte gggtagtttg gggttaggaa aggatgggtg tcgagtcggg gtgaggggag 1140
cgggeggagg ggattgtggg gaagtgtcge gggagtgtcg ggagttgtgg aggtgagtag 1200
cgggaggagg cgttttegeg tgtgaaaatg aagtgtagtt tttaggtgeg gggaggaaat 1260
tttgcggaga gtttggttgg gtgggggtgce ggagtcgaag tcggcgggga atttgttgag 1320
cggttttegg gtgcgagegt tcegtgatcegt 1350

<210> SEQ ID NO 28
<211> LENGTH: 1350

<212> TYPE:

DNA
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 28
geggttacgyg gegttegtat tcggaagtceg tttaataagt ttttegtegg ttteggttte 60
gtatttttat ttagttaggt ttttcgtaga attttttttt cgtatttaaa ggttgtattt 120
tatttttata cgcgggaacg ttttttttcg ttgtttattt ttataatttt cggtattttce 180
gcgatatttt tttatagttt ttttegttcg ttttttttat ttcggttcgg tatttatttt 240
tttttaattt taaattgttc ggcgtttcgg gtttttegeg tttgcgtcge gttcgaggat 300
tattttegtt taatttcggg tttattcgat ttteggtttt ttgcggcggg gagagggggc 360
ggacggtgta taaaggttat ttcgagttaa cggaggcggt cggcgeggga aacgegttta 420
ttegtagggt gggggegggyg tgcgaaaatc gaaggaacga cggaaggcege ggatcgggge 480
gggagttttt tcgttattag ggtttcgtat tttttagttt cgggaggcgc gtagggttgt 540
ggtttttegt cgttttatcg tttgcgtttt taggtaaggt tttttggggce gtttcggaat 600
tgcgegtttt tagtcgttag tatggtggge gtcegegtttt cggtagtatt cggttttegg 660
tttttatttt taagagtagt tcgagtagta gcgtcgttat tttcecgtaggt tggcgtttta 720
tggttttteg cgtttttttt agecgegttcecg gacgtcgggt cgtaggcgeg tttegcegatt 780
cggttttege geggggeggyg cgggtagatt gtagtceggga gtegtttegt cgategttgg 840
ggggtteggt tgggagceggg cgggagtcegg ggcgegtege gtagttttgg ttgegttteg 900
tttteggteg tegegegttt tcgatacgtt cggtegggeg cgegtttgeyg ggttttegga 960
attcgaggtt cggtttgggg cgcggttgtt gggcgttagg ttcgcgacgt tgaggtgegce 1020
gcgttteggyg cgggaggagg ggttgtatcg tttggcgaat gggaggggga ttggtaggtt 1080
tttttttttt aagggaggtc gttttgtcgt tttagattaa atttaggaag gtttttaaaa 1140
gaagtagagt tttcgcgggg ggaagtttgt tttttgagag gtggtcgtag acgaatttat 1200
tgtttagttt ggtatttcga agtcgtttcg tttttggttt ttttegttgt ttttgcgegt 1260
agcgggggta gtgtttttat atttacgcgt gatgggaagg tcggtttggg ggtgggaagg 1320
tttatcgaaa tagatggttt ttatatttta 1350
<210> SEQ ID NO 29
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 29
aatttagaaa taaataaata tatatgtata cgtatataaa tatattttaa attaaaaaat 60
atttttagat agtggtatgt attatattta gaaattaata acgaagtaaa ttatgggatg 120
ttatttacgt ttgttttaaa ggtatcgaat ttataaatta ttttaggtgc ggagtaggat 180
aggttgaaaa taggaatgat atgaattcge geggaatagt tgtcggcegeyg gtgtttaggg 240
cggtatttcg ttcggttteg gtttttttag ttttgggttc gatttttatt acgtttttgt 300
ttecgacgcega acgcggagtt cgagcegegeg ttacgtegtyg tggggtcgaa gaggttgtta 360
tttagaggcg gagtgcgggt tcegcgagggt ttttattega ttttegtttt cgttagtatt 420
tacggatteg cgttttegte gegegtegat tegggagtag tatcgtttte ggtataggag 480
ttttacgegt tttttattta ataggaagtt gggtggaagt agcgcggatt tacggtatat 540
cgaacgtatt ttaatagaat tcgacgtaga tacgcgtttt taatcggegg agatattggt 600
agggttagaa acgcgegtag cgggggcggyg aggtceggtaa gtttttegtt tttgttegag 660
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atttegttte

cgtttttege

tcgggtgagt

cgttttttat

tttgteggeyg

agatttgegt

agtttttettet

ggtttgtttt

<210>
<211>
<212>
<213>

<400>

gggacgatgg aagataagtt
ggcggacggt
tcggatatag
cgggattttt
gatttcgggt
agcggaggge
aaaacgtcge
gggtecgggte
ttgcgegegt
gttttgttgy
taggtaagag
ggeggggacyg
gttegtattt
ggtttegegt
cgggatcggg
gttattttta
tttgggatag
atatattatt

tatttattta

<210>
<211>
<212>
<213>

<400>

tgcgegttgt tgegttgagg
gaggttgggt
gtaaggatgg
ttttgegttt

ttcgtatttt

ggtteggttt cgtttttttt

gcgacgtttt ttgttgatte

gtttttegtt ttttgtggtt

attcggggtt tgttggtttt

gggagttteg cgacgttcgg

ttgtgttegg tttegttatt

atcgttegtt tattttatcg

ttatcgtttt

SEQ ID NO 30

LENGTH: 1100

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 30

atatgtcgaa
gaagagaatt agggtggaag
acgtagattt ggtagttggg
cgtcgatagg agggcggttg
gtggaggacg tcgtaggaag

atttattcga gcggattteg

gegaggggeg gggttegtac

ggggeggggt ttcgggtagyg
ttttggtttt gttagtgttt
agtgcgtteyg gtgtgtegtg
gegegtgagg tttttgtgte
cgagttegta ggtgttggeg

cgtttttggg tagtagtttt

tcgegtegayg gtagaggegt
cggggtgteg ttttggatat
tttttaattt gttttgttte
gegtggatga tattttataa
atttaaaagt attttttaat

tttttgaatt

SEQ ID NO 31

LENGTH: 1350

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 31

tcgaatgaag
tttgtttgtt tgggattgeg
ttgagtttag tttttacggt
ttegtttttt ttttttagat

ttattcgttyg gttttttttt

tttgtteetet

ggaaacggat

aaatttagtt

cgceggatgtt

aaatgttteg

gaggtegttt

cgegeggttt

tcgggatttyg

ggtcggatag

cgataggttt

tcgagtttgt

ggaattgegt

gtttcggaga

gtgtagggag

ggcggggagt

tcgteggttyg

ggttcegegtt

gggggcggty

dgagcgagag

tteggtttta

agtaggggtc

cgegteggta

gtatttgaga

tttatttcgt

ttgaaatata

cgtagtacgg
tcgtgtttag
ageggttttt
tggatttttt

tagttgtttt

ttttttgtac gtacgggttt

ttttcggagt cgaggttegt

acgtagtttt ttttttgegg

ataggttcgg taatcgtttt

aagtttgtcg tttagttgtt

ttgttcggtt tttttatttt

taggtttcga ttceggtatgt

aggtcgcegeg cgataggatg

gggegatttt agtgacggaa
cggagtattt tcgggegteg
gatattcgeg gagattagta
ggttgggttt ggttataaaa

attcgtttte gggttaataa

gggaggtaga gaaaaaggcg

ttatcgattt ttegtttteg

aaagcgcgtyg tttgegtegyg

gtttttattt aattttttgt

ttgttttega gteggegege
tcgggtgggyg attttegega
tacggcgtga cgegegtteg
gggtttaggg ttggaggggt
gttgtttege gegggtttat
tgatttataa attcggtatt
tattaatttt taaatgtaat

tttgtatacg tatatatgta

tgcgggtagt tcgaggttte

ttteggtttt ttttttgtgg
tgtgttatta gtagtttttt

ttttttttcg cgttttttte

ttttttaggt tttttttggt

720

780

840

900

960

1020

1080

1100

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1100

60

120

180

240

300
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tgcgegegtt tttttttteg tttttttttt tttegtagtt tegtegtttt ggtgtttttt 360
tgttcggtte ggtcggegtt cgtttteggt tteggttteg ttagttecggg ttttegegtt 420
cggagtagtt tagttttgta gtggtteggg attcgatgtt atgagaggga agcgagtegg 480
gcgtttagat ttttaggagg cgtcggatgce geggegggtt ttgggatcgg gttttttttt 540
cggttegttt tgttttcggg tgattatttg gtttecgttta tagttttgtt ttttteggag 600
gagttatcgg tgtcgegtge gtgtggagta tttgtagata tgattgegtyg gaggagattt 660
tagtcgttgt ttttgttttt cgggttgttg gtgttgtgeg cgaggttttt tattgtageg 720
aagggtaaga cggatttgtt tttggteggg gaggeggtag agttttegga ggtttegtgt 780
geggacgega gtgtgegttt tggggatcegt agggtacgga gtggtegttt ttgtteggeg 840
ttgttttate gtcgaagtte ggggaacgeg atgtacggga gggagttttt atcgegtttt 900
ttttagtttt tttgggtttt cgttttattt cgttattttt tttttttttt ttgggtttat 960
aggagagatt tttttttttc ggtagtatag ggtgttaagg agaaaggaat ttaatacgag 1020
ttgggttgga attgtgtttc gtcggggcgg tgttgttttt ttcgagacgt ggattttacg 1080
ggtcggggtyg gttgaggggt agtttttagg attttttttt cggattcgac gcgtttggga 1140
aagcgtttceg ggtgaagtceg gtttggaaag ttcecgggtttt ttacgggggt tttggtatta 1200
ataggtaaag gttttcgteg gttecggtttt ttegtattta tatattttat tttttttttt 1260
tttttttttt ttttaacgtt tttagtcggce gaggagtagt tgtttttaga aggtcgtttt 1320
cgtttttttt ttttteggat ttegtttttt 1350
<210> SEQ ID NO 32
<211> LENGTH: 1350
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 32
aaggagcgaa dgttcggggga gaggaaageg ggggegattt tttagaggta gttattttte 60
gteggttgag gacgttggag agggaaggag gagaggagga atggggtgta tgggtgcgag 120
gaggtcgggt cggcggagat ttttgtttat tggtattaaa attttegtag agagttegaa 180
ttttttaggt cggttttatt cgggacgttt ttttaggcgce gtcgggttcecg gggagaaagt 240
tttgggaatt gttttttagt tatttcgatt cgtggagttt acgtttcgga ggaggtaata 300
tcgtttegge ggagtatagt tttagtttaa ttcecgtattgg gttttttttt ttttgatatt 360
ttgtattgtce gagaaaaaga gatttttttt gtgagtttaa gagaggggga aggaatggceg 420
gggtggggcey ggggtttagg agggttgggy agagcegcegat ggaagttttt tttegtgtat 480
cgegttttte gagtttegge gatggagtag cgtegggtag aggeggttat ttegtatttt 540
gcggttttta aaacgtatat tcgegttegt atacggggtt ttcgagggtt ttatcgtttt 600
ttcggttagg agtaagttceg ttttattttt cgttgtagtg aggagtttcg cgtatagtat 660
tagtagttcg agaagtagga gtagcgattg gaattttttt tacgtagtta tgtttgtaga 720
tattttatac gtacgcgata tcgatggttt tttecgaggaa ggtagggtta tgageggagt 780
taaataatta ttcgagggta aggcgagtcg gagagagagt teggttttaa gattegtege 840
gtattcgacg ttttttgaag gtttgggegt tcggttcecgtt ttttttttat agtatcgggt 900
ttcgagttat tgtagggttg agttgttteg agegeggaga ttegggttgg cggggteggg 960
gtcggggacyg agcgtcggte gagtcgggta ggaaggtatt aaggcggcga ggttgcggga 1020
gggggagaag cggggagagg agcgcgcegta gttaggagag atttggagag gaggtagttg 1080
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gagagagagt tagcgagtgg gagatgcggg gaggggggcyg cgggggggag gagagattta 1140
gtttagagag aaaaggcgga gagcgtagaa gaagggttgt tagtggtata aggagtcgtt 1200
gtcgtggagyg ttggatttaa ttatttttat ttatagagag gggatcgagg ttgggtacgg 1260
cgtagtttta gatagataga gtttagtttc ggggtttecgg gttgttcgta tegtgttgeg 1320
ttttattcgg ttttagcgta gtagcgcgta 1350
<210> SEQ ID NO 33
<211> LENGTH: 850
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 33
gattttttgg gttaggatat gtgagagttyg cgtaggtttg ggttecggegt ggeggaggtyg 60
cgcgagageg dgttagaagag ggcgttagag agttaggege ggttcegegga ggagttegeg 120
tcggttttta tatttagttt cgcgtcecgcge ggatttatcg agttcecgegtt tagacgtttt 180
agttttatcg agaggtcgtt cgggtcgtgt tttttttttt ttttaggtgt aggtagagtt 240
ttcgagttat ggttagtttt ttcggtagtt tcgaagttat tggtaagttt cgaggtaggg 300
atggteggtt taggagggag gaggacgacg tttttttega agagaagagg ttggggttgt 360
agttggaggyg gggaagcgta tagttcgagg attgegagaa cggggaggac gegtcegeggt 420
taggtaggga ggagatcggt atttagatag gtggegateg tagaggagta agtgacgegg 480
gegttggggt tcegggggtgt cgggggegte ggtaggggeg gegggaggtt tcgtggtegg 540
tttegggttyg aagttggtat tttageggta atttegaagg gegeggagtyg atagegegtg 600
acggttttcg agacgttagt tgtcgttttt cggttgtgtg gttttgattt tttgattttt 660
ttacgacgte gttggttggg agatttattyg gattttgegg ttggttaaaa agagaggggt 720
agtttcgegt tttgggggtt tttagtaggg gaagtggcegg gtgttgegtt gggtattttg 780
tttggggtat ttgtttggga ttttgttggt gttttttatt tggcgagggg ttagtggtgg 840
gggtaggggy 850
<210> SEQ ID NO 34
<211> LENGTH: 850
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 34
ttttttattt ttattattgg tttttegtta ggtgagaggt attaataggg ttttagatag 60
atgttttaga taggatgttt agcgtaatat tcgttatttt ttttgttagg ggtttttagg 120
acgcggggtt gttttttttt ttttggttag tcgtagagtt tagtgggttt tttagttagce 180
gacgtcegtgyg gagaattagg aagttaaagt tatatagtcg agaagceggta gttggegttt 240
cggaggtcgt tacgcgttgt tatttcecgegt ttttecggagt tgtcgttaaa atattaattt 300
taattcgggg tcggttacgg agtttttcecgt cgtttttatc ggcecgtttteg gtattttegg 360
attttagcgt tcgcgttatt tatttttttg cggtecgttat ttgtttgggt gteggttttt 420
tttttgtttg gtcgecggege gttttttteg ttttegtagt tttcecgggttg tgegtttttt 480
ttttttagtt atagttttag tttttttttt tcgggaggga cgtcgttttt tttttttttg 540
ggtcggttat ttttgtttcg gggtttgtta gtggtttcgg agttgtcgga agggttggtt 600
atggttcggg ggttttgttt gtatttggag aagaggaagg atacggttceg ageggttttt 660
cggtggagtt ggggcgtttg agecgcgggtt cggtgggtte gegeggegeg gagttgggta 720
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taggggtcgg cgcgggtttt ttegegggte gegtttggtt ttttggegtt tttttttggt 780
cgttttegeg tattttegtt acgtcecgggtt taggtttgeg tagtttttat atgttttggt 840
ttaggaggtt 850
<210> SEQ ID NO 35
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 35
tcggegttta ggtgacgttg attttgttgg tttatcgttt tgggggttat ttaatttttt 60
agcgatgttt tttagttggg gaggttaaga agtgtttegt ttaaggtttt ttaatattcg 120
atttttagat ttttaatttt gggttagtta tatcgtaaat ttttttagtt gttttttttg 180
cgttttgegt ttttttttta cgttatttgt tagggagtcg ttaaatagta agatcgcgceg 240
ttttgcggtt ttagagtgcg gatttcecggte gcgtgcggtt ttgatcgegt cgttttattt 300
ttggeggggt tacgtacgga cgttatggtt ggegtegegyg agtegggega tgcgegegga 360
tttttteggg gttttgattg tttttgagtt ttttttgegg ggggcgtgcg cggttegttt 420
ttegeggegt tacgeggttt ttttteggte ggggattggt gegtegggeyg gggeggggcey 480
gggcgggata aaggcgcggg gtttggttge geggggtttyg cgggtagttt taattttggg 540
ttecgtagttt gegttgggtyg cgtaggaagg ttagtgtggg ggtcgttcga tatttttttt 600
tcgeggaggt gggagtcgag ttatattttg gagtggggat tggtegcegga gegggttgtt 660
tagggtcggt cgaggtcggg gecgagttttg cgeggegttyg gagattttgt atttteggge 720
gegegtaggy tttteggteg tggtegtaga gttaggaggg geggtttegg agtteggege 780
ggggagggtt taggcgtagt cggggttggt agggcgcgat attcgttttt ttttattttt 840
gaaagggttt tttacgtcga gaagaggggc gggtatggtce ggttceggega aatcggtttg 900
tatagatttt gggaagttat cgtttgcgga gggtgggatt ttatagtttg tttatttgtt 960
taggttgaga tttcgtgttt tagttttgga tgttttacgg gtttttcgtt tegggtageg 1020
gcgtacggga ggagaagatt ttceggtttgt agttagattt ttttttgaga ttttttttag 1080
tttaggttta gagttttggg 1100
<210> SEQ ID NO 36
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 36
tttaaagttt taagtttgag ttagggaggg ttttagaggg aggtttgatt gtagatcggg 60
agtttttttt tttcgtgegt cgttgttcgg gacgagaaat tcgtggggta tttaggatta 120
ggatacgagg ttttagtttg ggtaggtgga taagttgtgg ggttttattt ttcgtaggcy 180
atggtttttt aaagtttgta taaatcggtt tcgtcgggtc ggttatgttce gttttttttt 240
tcggegtggg aagttttttt aaaagtggag gggagcgagt gtegegtttt gttaattteg 300
attgcgtttg ggttttttte gegtcecgggtt tcggagtegt tttttttgat tttgcgatta 360
cggtegggga ttttgegege gttcgggaat gtagagtttt tagegtcegeyg tagggttegt 420
ttcgattteg gtcggttttyg ggtaattcgt ttecgeggtta gtttttattt taagatgtgg 480
ttcggttttt attttcgecgyg gggggaaatg tcgggcgatt tttatattga tttttttgeg 540
tatttagcgt aaattacgaa tttagagttg gagttgttcg tagatttcge gtagttagat 600
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ttcgegtttt tatttcecgttt cgtttegttt cgtteggegt attaatttte ggtcgaggag 660
gggtcgegty gegtegeggyg gggegggteyg cgtacgtttt tegtagggag gatttaggga 720
tagttagggt ttcgggagag ttegegegta tegtteggtt tegeggegtt agttatggeg 780
ttegtgegty gtttegttag ggatggggeg acgeggttag agtegtacge gatcgaaatt 840
cgtattttgg agtcgtagag cgcgcggttt tgttgtttag cggttttttg gtaagtgacg 900
tggggaagaa acgtagggceg taggagagat agttggaaag gtttgeggtg tagttggttt 960
aggattgagg gtttggaggt cgggtgttgg aagattttga gcgaggtatt ttttggtttt 1020
tttagttggg aggtatcgtt gaaaaattag gtgattttta agacggtaga ttagtagagt 1080
tagcgttatt tgggcgtcgg 1100
<210> SEQ ID NO 37
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 37
aaagttaagc gtcgtegtta tttaaggtat tgegttgatg cgttgegggt cgattaggtg 60
ttttegtegyg ggegtttttt tttacgtagg aagggttacg tecgagagagg taggtaataa 120
gggtacggtt ggaggtcgga aggttattte gtttteggeg gggcegggege ggtttagttt 180
tatttttegg gtacgttegg geggggegat tgtagggaac ggggegggga ggcgatagtt 240
ttecggttteg tegcecgegtta gttegtttte gttgttegga ggcgtegtag gtttgggttt 300
tcggatagtt gagttecgage gtegttttte gaaaggtgaa ggeggttegyg ggaggegggg 360
acggtgacgyg gggcgggggt cgcgggeggt ttttegacgg ttgtegeggg gttagtttaa 420
agttttcgat tttcggtagt tgegttttte gegeggggeg teggagtagg gegggttaag 480
ttggtttgeg gtegeggegyg gaagaagggt tagcgaagta ttttegateg ggtttaggeg 540
tcggacgteg gggggcgttt cgttgtaatt tttttttgga agtttcgata cgagtttcegg 600
ttecgegegeg cgttttttta cggttacgcg cgtattttgt cgttegtatt ttegegegtt 660
tttegtttat tttttttttt tttttttatt tttatatttt aaaataggtt aaggggtgga 720
agttatattt ggtgtagttt tcggttttga tgtaaaagta gtttttgttt ttggttgegg 780
gatagcegttyg tgattattecg taacgggaga gttgttgtta gtegttatat cgtgeggaaa 840
gegteggega tcggagtatt gataatggtt tgtatagggg ageggagaga agtttttgtt 900
gegttttaga ttegttgttt cggegttegt tegtagggag gagggggege gataggtegt 960
ttagcgegtg tttcecggagtt cgegtteggg tttggtegtt tgggtgagtt tttgttegtt 1020
ttttgttttt ttagtagttc ggggtggttg tttattttgt aaatagtttt gtaatacgat 1080
taaaataggc gagatagtta 1100
<210> SEQ ID NO 38
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 38
tggttgtttc gtttgttttg atcgtattgt aaggttgttt gtaaggtaaa tagttatttc 60
gggttattgyg aaaggtaggg gacgagtagyg aatttattta ggcggttaga ttegggegeg 120
ggtttcgggyg tacgcgttag acgatttgtc gegttttttt ttttttgegg gcgggcgteg 180
aggtagcgga tttagggcgt aatagaagtt ttttttegtt tttttatgta gattattgtt 240
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agtgtttcgg tcgteggegt ttttegtacg gtgtggecgat tggtagtagt tttttegttg 300
cgagtagtta tagcgttgtt tcgtagttag gggtaaaagt tgtttttgta ttagagtcga 360
gggttgtatt aggtgtaatt tttatttttt gatttatttt agagtgtgag gatgaaagga 420
agaggaaaaa atagacggag ggcgcgceggg ggtgcgggeg gtagggtgcg cgegtggteg 480
tgggggageyg cgcgegeggg teggggtteg tgteggggtt tttaaagaga agttgtageg 540
aggcgttttt cggcgttegg cgtttgggtt cggtcggggg tgtttegtta gttttttttt 600
tegtegeggt cgtaggttag tttggttegt tttatttegg cgtttegege gggaagegta 660
gttatcgggyg atcgggggtt ttgggttggt ttegegatag tegtegggag ategttegeg 720
gttttcgttt tcegttatcgt tttegttttt tegggtcgtt tttatttttce gggaggceggce 780
gttegggttt agttgttcegg gaatttaggt ttgceggegtt ttegggtage gaaggegggt 840
tggcgcegegg cggagtcggg gattgtegtt ttttegttte gttttttgta atcgtttegt 900
tcgaacgtgt tcgggaagtg aggttgggte gegttegttt cgteggggac ggggtgattt 960
ttcggttttt agtcgtgttt ttgttgtttg tttttttegg cgtggttttt tttgcgtagg 1020
agaagacgtt tcggcgggag tatttggtcg gttegtageg tattagcgta gtattttggg 1080
tgacgacgac gtttggtttt 1100
<210> SEQ ID NO 39
<211> LENGTH: 600
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 39
gcgattttag aggagtaatc gggttttaat tttttgegtt cgttttgtta taattttttt 60
ttatttattt ttattttatt tttataatat tttttattgg gggggttttt tgtgtttegg 120
attttttttt ttatggtttt tttagtcgaa gtcgggggtt ttttgggcgg tttggagggt 180
ttgggttagt aggtgggttc gtattttttg ttgttttttg tcggggagcecg gtegtegttg 240
ttgggcgage gtaggagege ggcggagcegg agcgcegegeg gegggtceggg ggttgegtag 300
ttggcgtatt tgtacggtat tttgcgtcgt cggtagtttt attgtcgtat cggtttttat 360
ttgtagattt tgttcgacgg tagcgtgtag ggtattcggt aggattatag tttttteggt 420
acgtattagt atttcgattt tatttttatt tgcegttttag ttoggttttt cgtttttttt 480
ttttgtattt ttttttttgt ttgttaaggg cgttatcgtc gecgcggagtt cggagttttt 540
ttggatttat tcggtgtaag acgtaggttyg gggttgaagg gttggttaga gtagtcgegg 600
<210> SEQ ID NO 40
<211> LENGTH: 600
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 40
tcgeggttgt tttggttagt tttttagttt tagtttgegt tttgtatcgg atgggtttag 60
gggagtttceg ggtttcegege ggcgatgacyg tttttggtag gtaaagaggy aggtgtaagg 120
ggagggaacg aggagtcgag ttggggcgta gatgggggtg gggtcgggat gttagtacgt 180
atcgaagagg ttgtggtttt gtcgggtgtt ttgtacgttg tcgtcgggta ggatttgtag 240
gtggaagtcg gtgcggtaat agagttgtceg geggcegtagg atgtegtgta ggtgegttag 300
ttgcgtagtt ttcggttegt cgcgegegtt tegtttegte gegtttttge gttegtttag 360
tagceggeggt cgtttttegg taggaggtaa taggaaatge gaatttattt gttggtttaa 420
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gttttttagg tcgtttagaa agttttcgat ttcggttaag ggagttatgg agggggagat 480
tcggaatata aaagattttt ttagtaaaga gtgttgtggg ggtgggatgg aggtggatag 540
agaaaaatta tagtaaaacg agcgtaaaaa gttaaggttc ggttattttt ttgaggtegt 600
<210> SEQ ID NO 41
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 41
tatattttat ttgtgtcgta tatgtgaaga tataattgta aatcgtttac gattttgagt 60
taagattttg agttttttga ggttaggaga tcgttaggga atgtgagtgt tttagacggg 120
cgttgagttt agttcggaga tttatttcgt tcgtagtage ggcgcgggtt ttagagagtt 180
tcgtattegg tegegtttta gttacgttga tteggttgtg ttcecgtagtgt cgegttgtceg 240
cgtagttagg tgtcgteggg ttggegeggt tatttatgat tgegtggttyg ggttgggggt 300
tcggggtegg ggagtagteg ggattegtceg ttttttttat gatttttteg ggtcgaatta 360
cgggategtt acgttgaagg tggegtegeg ggtttteggg gtegegegag tgtaggggte 420
gttttcggte ggtcgcgaag ttegeggtat cgattttteg cgagatttcg gcgatttttt 480
ttttegtttt cgtttttteg ttttttgttt ttttttagtt ttggtgtggg cggttttegt 540
tatggttgcg ttgcgaaggt ttttgtggtc gttatttegg gtgttttttt tattttgegt 600
ttattagttt ttttttgggt cgtgggggcg gtttgcggtg attattttgg gtttttttgg 660
tcggtttttt ttttttegag aggatgagga gagggttgtg geggaggegyg tatggaggeg 720
geggeggegt tggggggagt tgagegtgge ggcggeggte ggeggggggt tggtcggttte 780
ggtatgttat tagttgtacg gggattttag ggtcggttceg tcggcgatcg ggcgattttt 840
aaagagcgceg dgttacggagt tcgaggatte gtttegeggt cgggggatgt tgtttatttt 900
agtggceggtt gttaaggaga cggtgagtge gegagegege gttatatttg cgegggggat 960
gtgatttteg tgtcgggtac gtaggatttt ggaggttgtg gggacggtgt aagcgttgtg 1020
gtcgegggtyg aggaattttt cgtgagcgag gttgatattt aggtcggata gtttaggatt 1080
cggttattta cgtattggga 1100
<210> SEQ ID NO 42
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 42
ttttaatacg tgggtgatcg gattttaggt tgtteggttt aggtgttagt ttegtttacg 60
ggaagttttt tattcgcggt tatagcgttt gtatcgtttt tatagttttt agggttttge 120
gtattcggta cgaaggttat atttttegeg taggtgtgac gegegttege gtatttateg 180
tttttttggt agtcgttatt gggatgggta gtatttttecg gtcgecgggge gggttttegg 240
gtttegtggt cgcgtttttt gagggtegtt cggtecgtcgg cgagtceggtt ttggggtttt 300
cgtatagttg gtagtatatt aggtcgatta gtttttcecgtc ggtcgtcgte gttacgttta 360
gtttttttta gegtegtegt cgtttttatg tegttttegt tatagttttt tttttatttt 420
ttcgggagga gaagggtegg ttaggaaggt ttagggtggt tategtaggt cgtttttacg 480
gtttaaggag gggttggtga gcgtagagtyg gaggagatat tcggggtgge ggttataaga 540
gttttegtag cgtagttata geggaggteg tttatattag agttgggagyg gggtagagaa 600
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cggaggggcey
tttcgeggte
tttttagegt
cggttgtttt
ttcggegata
tgaggcgegg
ttttegagtt
ttaggaaatt

tacgatataa

<210>
<211>
<212>
<213>

<400>

gtttgggtac

ggtgaagttt

ggtgggggag

ggtagtttgg

tcgttttttt

ggttttaggt

ttttetegtt

gagttgegte

gtcgtcggtg

tggaggcgta

<210>
<211>
<212>
<213>

<400>

gaagttgttt agtacgaggt

ttegegtteg

gegtgttgeg

cggtteggta

agtcggttgg

gtattatttt

ggttttttag

tgtagaagga

gegggtaata

cgtggegttt

<210>
<211>
<212>
<213>

9999c9ggggyg ggggggtcgt

ggtcgagage gatttttata

agcggttteg tggtteggtt

tcggtttega atttttagtt

tttggttacyg cgatagcgeg

tcgagtgegyg ggttttttgg

gggtttageg ttegtttggyg

taaggttttyg atttaaggtc

atgaggtata

SEQ ID NO 43

LENGTH: 600

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 43

gegggatagg ttgtattegt

tcggttttat ttacggggcyg

ggggatggat tacgttacge

aaggtttttt ttttttttet

tttttagttt cgttttttte

cgcgggttac gcggcggagg

tttgttggag ttcggggagt

gttttagttt ttttggttgt

agtgagtttyg agtcgaggceg

ggtgtggegg cgcgageggy

SEQ ID NO 44

LENGTH: 600

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 44

gttttttgta

tatttgtacg tttttttttg

cgacggtata gttgacggeg

tcgttttagt agttaacgtt

gtcgggggta ggttacgttt

aggtagtagyg gggaacgttc

tgttacgaaa agggtggcgt

gagtcgegat cgtttttgge

gtcggatega gteggagttt

cgatggggeyg tttttagtag

SEQ ID NO 45

LENGTH: 600

TYPE: DNA

ORGANISM: Homo sapiens

cgaaattteg

ttcegegeggt

cgggaagatt

taattacgta

atattgcggyg

ggttcegegte

atatttatat

gtgaacgatt

ttgttagagg

gggtttcggt

gttaaaggcyg

acgttatttt

gagcgttttt

gggcgtggtt

ggcgttggtt

cgtegttagt

tagagagggg

tataaggaat

ttcegttegeyg

cgttteggtt

gtagttagga

atttttcegga

ttttegtege

dgaggaggcyg

agagaaagag

gegtggegtyg

cgtttegtag

gegggtgtag

cgagaagtcg gtgtcegcgag
ttcggggatt cgcgacgtta
atggaagagg cggcggattt
gttataaata atcgcgttag
tatagtcgag ttagcgtaat
gttgttacgg gcggggtggyg
tttttaacgg ttttttgatt

tgtaattgta tttttatata

cgttttatceyg aggcgttacyg

tceggttcgat tattgttege
atcgcgattt tttttttgta
tttegtggta ttgaaaagtt
tttattgttt ggaatggtgc

tgtttteggt ttagteggtt

gttagagega tgtcgggteg
tgtgtcgteyg cgtagtacge
cgtgtaggtg cgggcgcgga

atttcgtgtt gggtagtttt

tcgttatatt tgegttttta

taagtttatt tatcggcgge
ggattaaggce gacgtaattt
ttttagtaga ggtaaagaag
gtgattcgeg atttgggate

ggattgggag gagaggacgg

agagagtttt ttaggttatt

atttattttt tttttttatc

gtggggtegyg gagttttatt

tttgtttege gtatttaggt

660

720

780

840

900

960

1020

1080

1100

60

120

180

240

300

360

420

480

540

600

60

120

180

240

300

360

420

480

540

600
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<400> SEQUENCE: 45
ggtagtgtag ttgtgggaat ttttttacgc gtacgaattt agttaacgat ttttgataga 60
tttttgggag tttgattaga gatgtaaggg gtgaaggagc gttttttatc gttagggaat 120
tttggggata gagcgtttcg gtegtttgat ggtcgaggta gggtgcgatt taggatttag 180
gacggcgteg ggaattatat tatggttcgg atttttaaga ttttaaagtt cgtegtegtt 240
atcgtcecgegg ttttgttgtt agtgagttte ggtegeggtt tttggttggg gaagagcgta 300
tttggegteg ggagggggta gggagacggg gatacggtag ggatgtttgg ttttggttat 360
ttgcggtegy gtatgttcegg gtaggacgaa ttegtegteg gagttagggyg aagaattggg 420
ttttegggtt gggtaggagg gattcggtceg cgagggagta gagaggcggt ttttttggtt 480
gtttcgagtt cgcgaaggga gggaagtttt agaatcgaga gagggaggga gttaaggtgg 540
aatttataga gtgagttttt tgaagatata gagcggttgt tttttttatt aattaattaa 600
<210> SEQ ID NO 46
<211> LENGTH: 600
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 46
ttaattaatt aatgagagag gtaatcgttt tgtgttttta ggaggtttat tttatgggtt 60
ttattttgat tttttttttt tttcgatttt ggaatttttt ttttttcgeg ggtteggggt 120
agttaggggg atcgtttttt tgttttttcg cggtcgggtt ttttttgttt agttcgggga 180
tttagttttt tttttgattt cgacggcgag ttcgttttgt tcggatatgt teggtcegtag 240
gtgattaggg ttaggtattt ttgtcgtgtt ttcgtttttt tgtttttttt cggcgttagg 300
tgcgtttttt tttagttagg gatcgcggtce gggatttatt ggtagtagga tcgcgacgat 360
gacgacgacyg aattttaggg ttttggggat tcgggttatg gtatggtttt cgacgtcegtt 420
ttgggttttg ggtcgtattt tgtttcecggtt attaggeggt cggggcgttt tgtttttaga 480
gttttttaac ggtaggaagc gtttttttat tttttgtatt tttggttaaa tttttaaaaa 540
tttattagaa atcgttggtt gagttcgtgc gcgtggagag gtttttatag ttgtattgtt 600
<210> SEQ ID NO 47
<211> LENGTH: 1100
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 47
cgtttgegga ggattgegtt gacgagattt ttatttattg ttattaattt gtggtggaat 60
ttgtagttgt atattggatt tgattcgttt cgtttcgaat gacgtttgtt cggaggtagt 120
gaaagtatag tcgegtcegtt ttaagttagt ttggatatat aaattagtac geggtcggag 180
aatttcgtaa tttttgcgtt tataaaatat atcgacgatg ttcgatttat tttaagggtt 240
gaaatttacyg ggtttgagag attataagag cgttttttat cgttatggaa taacggggat 300
agaacgttte ggtegtttceg ggggttegga aaaggtacgg tttaggattt agggaggcege 360
ggggagttag gtttgggttt cgggttttta agatttttgt gttcgttgtc gtcecgeggttt 420
tgttgttggt gagttttegt cgcggttttt ggttggggaa gagcgtgttt ggcgtttgga 480
gagggtaggg agagaggggg atacggcggg ggtgegtggt tcgggtcegtt tgcggteggg 540
tatgttcggg taagacgtat tagtcgtcgg agtceggggga agagatgggt tttegggttg 600
ggtaggageyg atttgggtceg ttagggaata gagcgegegt tttatttggt gtaaatttte 660
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gaatttagtyg ggggagggcyg ataaggaggg aattttcgag taagttgegt gaagttacgg 720
agaggtcgtc ggattttgat tttgtttttt ttttttattt tttgtttttt tttttttttt 780
tttttttttt tttttttttt tttttttttt tttcecgtttag tttttgtttt aatttttttt 840
ttttttgegt tttcgaatga atttttaaag gcgtttattg tagatcgttt tgaatttgeg 900
gtcggcgaag aatttttttg tggtegttge ggtttagtgg tttegtttceg tgcgcgggayg 960
tcgtegeggg cgtagttgga gaggtttttt ttttttttta geggttgegt ttttacgegt 1020
gcggggtegt ttatcgttaa tgttattgtt tggggttttt tgggaaaacg agatttagga 1080
gaagggagtt gtggtatttg 1100
<210> SEQ ID NO 48
<211> LENGTH: 1048
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 48
taagtgttat aatttttttt ttttaaattt cgttttttta aggaatttta aataatggta 60
ttggcgatga gcggtttegt acgcgtaggg gegtagtegt taaggagggyg aaggggtttt 120
tttagttgeg ttcgegacga ttttcegegta cggaacggaa ttattgggte gtagegatta 180
taggggagtt tttcgtcggt cgtaggttta aagcgatttg taatgagcgt ttttaggaat 240
ttattcgaag gcgtaaaaga aaaagaaatt aaggtaggaa ttgagcgagyg aaggaaggga 300
gggaaagaaa ggaagaaaga gaaaaagaga aagaaataga aagtaaggaa agaaaataaa 360
attaaagttc gacgattttt tcgtggtttt acgtagttta ttcgggaatt ttttttttgt 420
cgtttttttt tattggattc gggaatttat attaagtgga gcgcgegttt tgttttttgg 480
cggtttaggt cgtttttgtt taattcgggg atttattttt tttttcgatt tcgacgattg 540
gtgcgttttyg ttcggatatg tteggtegta ggcgattcgg gttacgtatt ttegtegtgt 600
ttttttttge ggggatttat taatagtagg atcgcggcga taacgagtat aagggttttg 660
gggattcggg gtttaggttt ggtttttege gtttttttgg gttttgggtce gtgttttttt 720
cgggtttteg aagcggtegg ggcgttttgt tttegttgtt ttatggcggt agggaacgtt 780
tttatagttt tttaggttcg tgggttttag tttttaaagt agatcgggta tcgtcecggtgt 840
attttgtggg cgtagagatt gcggggtttt tcggtcgegt gttgatttat gtgtttaggt 900
tgatttgggg cggcgcggtt gtatttttat tgttttecggg taggcgttat teggggcggg 960
gcgaattaga tttaatgtgt aattgtaaat tttattatag gttggtgata ataaataaga 1020
gtttcgttaa cgtaattttt cgtaageg 1048
<210> SEQ ID NO 49
<211> LENGTH: 1299
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 49
tgtacgttta ttgtttgttt ttttttttgt acgtttggtg ggttttattt taggcgggtg 60
ttgcgacggt ggttattgceg tttttgcgta cgcgggggta gttttegteg ttattttttt 120
tggcgtatat gttgagtttt tatcgcgatt cgttgtcgag ggtagatatt attcgtagtt 180
tataggtaga aggtaggtag tgtcgcgtgt cgegttttgt tgggtatttt cggggcegttt 240
tegtegegtt tagttagegg attcgggaag tgttgtgggt tgggggttge ggtttegagt 300
cgggtttgta gtcgttcggg cgtttcecgagt ttagggttta gttttgcggg tgttttegeg 360
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ttagtaggtt cggggtgtag cgttggtggt tgggggcegta tttacggteyg agtcgggaag 420
ggattttagce gtttagggtg tgttttcgac ggggattatt gtttttgggt tttggtttgg 480
gattgcgegy agegtagege ggaagggtgg gagtttttaa tttttagttt tgtgaagttg 540
tttatttcgg agtttgggtt tgcgtatttg taggataggt gtaataaata atatttcgtt 600
tattagattg tggaaagcgc gagatgataa tgcgcgcgaa acgtttageg tagtattcgg 660
tatagttata gttaacggtc gttggtatta ttgtaatggt ttggttttgg cgcgggagta 720
tcggtagttyg agttggtaat atcggggatt cgggtttacyg gtteggagat tagggatggg 780
ttgtttcgaa gtcgcgaatt gtggtagttt tgggtttttt agtcgcgtcecg gggaagtgtt 840
aagtgtttcg tttaatttcg ggttcggggt tatgatttgt aggggagtgg gtgttaagga 900
cggtagggat ttgagggtat cgttttecgag gatttggtag cgegttttgyg gtatttageg 960
cggcgagtag gtgggtgttyg cggagaggga gtttttttecg cgttttaatt tatattttgt 1020
cgtttgggta gtcgeggteg tttacgtttt ttttegtttg cgggggttag acggtttttt 1080
ttggggtcgg ggcgtaattt ataaacgtta atttgattcg atttgtcgtt tgttegtttt 1140
ttgtgatttg gtgtcggggg tttttegttt tcgegtttgg ggttagatag tceggtgattt 1200
ttttcggaag ggttatttgg ggattagtta gattagggga tattttcggg ggcggggtaa 1260
tgagaaattt gttggagtgt tcggtttttt aatcgaaaa 1299
<210> SEQ ID NO 50
<211> LENGTH: 1350
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 50
ttttcggttyg aggggtcgag tattttagta aattttttat tgtttcgttt tcgagggtgt 60
tttttggttt ggttggtttt tagatgattt tttcggagag ggttatcggt tgtttgattt 120
taggcgceggg agcgaagggt tttceggtatt aggttataag gggcgggtag gceggtaggte 180
ggattagatt agcgtttgtg gattgcgttt cggttttagg gagggtcgtt tggttttegt 240
aggcggaggg aggcegtggge ggtcgeggtt gtttaggegyg tagaatgtgg attgaggcege 300
ggaaggggtt tttttttcgt agtatttatt tgttcgtcge gttgggtgtt tagaacgcegt 360
tgttaggttt tcgagggcga tatttttaga tttttgtegt ttttgatatt tatttttttg 420
taaattatgg tttcgaattc ggggttaagc gagatatttg atattttttce ggcgceggttg 480
gaggatttaa ggttgttata gttcgcgatt tcgggatagt ttatttttga ttttcecgggtce 540
gtgagttcga attttcgatg ttattagttt agttgtcgat attttcgacg ttatatttceg 600
ggatttattt atttttattc gtagaaagaa aaaaaaatcg ttaagattaa attattatag 660
taatattaac gatcgttgat tgtggttgtg tcgggtattg cgttgagcgt ttcgcegegta 720
ttgttatttc gecgtttttta tagtttgata ggcgaggtgt tatttattat atttatttta 780
tagatgcgta gatttaggtt tcgggataag taattttata agattggaga ttagaagttt 840
ttattttttc gegttgcgtt tcegcgtaatt ttaaattaaa atttagagat aatggttttce 900
gtcgaggata tattttgaac gttagaattt tttttcgatt cggtcgtgga tacgttttta 960
gttattaacg ttgtatttcg agtttgttga cgcggagata ttcgtagagt taggttttgg 1020
gttcgggacyg ttcgggeggt tgtaaattcg gttcggagtce gtagttttta atttatagta 1080
tttttcgagt tegttggttyg gacgcggcgg aggcgttteg ggggtgttta gtagggcgeg 1140
gtacgcggta ttgtttattt tttgtttgta ggttgcggat gatgtttgtt ttcggtageg 1200
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ggtcgeggta gaggtttagt atgtacgtta gaggggatgg cgacgagggt tgttttegeg

tacgtaggag cgtagtggtt atcgtegtag tattegtttg gagtagggtt tattaggegt

gtagaaggaa gggtaggtag tgggcgtgta

<210> SEQ ID NO 51

<211> LENGTH: 350

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 51

ttttgaaggyg cggcggattt tagggttatg
atcgeggggt taacgaacgt ttatattttt
tttttttgtt ttttgttttt ataggtaacg
ttgaggagtt tgggttgtag ttgtcgagte
gtatattgge gttatcgttt ggcggggage
agtttagatt acggaggcge ggagttttat
<210> SEQ ID NO 52

<211> LENGTH: 350

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 52

tttttegttt agggtaggag atggagttte
gagaggagcg cgttagtttc gtttttegtt
gggtttageg tggttgtgge ggttcggtag
ggagaagtat tcgttttggg cgttatttgt
ggagtggcga ggttgtagta gagaatgtgg
tgttttttgg ggatagttag tatggttttg
<210> SEQ ID NO 53

<211> LENGTH: 350

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 53

taattagggt tggtttattt ttttttagtt
atttatttceg tttattagtt tttggatttt
ggggaagttt cgtgacgtta taggtttegt
tgacgttatg ttgcgtgegg gteggtgegg
gagttagtta gtaaagagtc gaggtcggge
tatattttgce gtatattttt ttttttgtat
<210> SEQ ID NO 54

<211> LENGTH: 350

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 54

ttggttgttt

tgttataatt

tttagaacga

gttatagtta

gggattgacg

tttttgtetet

gegttttegt

aggcggtgge

ttgtagttta

gggggtaggy

gegttegtty

aagttecgteg

aattttettet

tattattttt

ttttagtttc

aatcgttttt

gegegatttt

ggtggatatt

ttagaaagta

tcgttatttt

gtgttttttt

cgttgagtte

cgtttteteet

dggcgagyggg

gatttgggtt

gttagtgtgt

ggttttttag

ggtaagggga

gtttegeggt

ttttttagag

tatttttagt

ttcgtatttt

ggttcggggt

ttaatttege

cgtttttttyg

attttttatt

ggagttcgaa
tttgegtttt
cggtggggta
ggtttggttt

ttceeeeeet

dgaggagagg

aggttaggtce

tattttatcg

gaggcgtagg

ttegggtttt

ttttaattta

cggtagtttt

tagtgcgtgt

ggggtagtag

tttttggteg

aatgaaaaat aatatttatt atgtagaaaa agagatgtgc gtaaagtgtg cggttagggg

tagaaggacg agggtcgege gtteggttte ggttttttgt taattaattt ttattgttte

geggagttga aggagcgatt tegtatcggt tegtacgtag tatgacgtta atacgtatta

1260

1320

1350

60

120

180

240

300

350

60

120

180

240

300

350

60

120

180

240

300

350

60

120

180
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84

gtttegggte ggagttgggg gegggatttyg tggegttacg aagttttttt agaattgteg 240

gggatgcggg ggaggtgatg gggatttagg ggttgatggg cggggtgggt tgggttggag 300

gttgggggty aagggagatt ggttgggagg aagtgggtta attttgattg

<210> SEQ ID NO 55

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 55

gagcgggtag cgagagtttc gg

<210> SEQ ID NO 56

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 56

taacgacgcg actaccgaaa acc

<210> SEQ ID NO 57

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 57

gattaacgtg ttcgtgattt cgtt

<210> SEQ ID NO 58

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 58

caacgaccaa taaccaatca acgcc

<210> SEQ ID NO 59

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 59

atacgtcggt gagtteggtt tatc
<210> SEQ ID NO 60

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 60

actcccgact ccctaaacte cgaa

<210> SEQ ID NO 61

350

22

23

24

25

24

24
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<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 61

tgaatcggeg aggtgagagt cg

<210> SEQ ID NO 62

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 62

accgaacgte tcaacgcgaa aacg

<210> SEQ ID NO 63

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 63

tatcgttage gtegtggtgg agtt

<210> SEQ ID NO 64

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 64

ctacacgaac actaaaccga ccga

<210> SEQ ID NO 65

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 65

tcggtegtta cgttgategt tattce

<210> SEQ ID NO 66

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 66

accctacgca tacccttete gaac

<210> SEQ ID NO 67

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 67
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88

gtttcgagga agtttcegggt acgg

<210> SEQ ID NO 68

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 68

gatcgttaac cttetttege cgac

<210> SEQ ID NO 69

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 69

cgaagttggyg aggagcgagt t

<210> SEQ ID NO 70

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 70

aaacatccgt actcctacga ccga

<210> SEQ ID NO 71

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 71

cgtattagte gtattegega gegt

<210> SEQ ID NO 72

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 72

cgaaactact cgacccgacce ¢

<210> SEQ ID NO 73

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 73

taacggtacg ttggaggtcg agtt

<210> SEQ ID NO 74

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

24

24

21

24

24

21

24
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<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 74

acgaccgect ccttaaacta cget

<210> SEQ ID NO 75

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 75

tatcgtgtat tegttgeggt tagg

<210> SEQ ID NO 76

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 76

aacgatacga acgacgtacc gaa

<210> SEQ ID NO 77

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 77

tacgtgaata agaggacgtt tcgg

<210> SEQ ID NO 78

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 78

aacgatctte cgaaatacge caa

<210> SEQ ID NO 79

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 79

tcgtcegaate ggtategteg te

<210> SEQ ID NO 80

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 80

acctatatcc acgtcccgaa acct

<210> SEQ ID NO 81

24

24

23

24

23

22

24
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<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 81

cggttgtagt ttgttegtte gttte

<210> SEQ ID NO 82

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 82

ctaacgccete ataactccte gegt

<210> SEQ ID NO 83

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 83

gegtcegatte gggagtagta tegt

<210> SEQ ID NO 84

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 84

ataccgtaaa tcegegetac ttec

<210> SEQ ID NO 85

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 85

cgttgaggte gaatgaageg tagt

<210> SEQ ID NO 86

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 86

aaccgaaact aaacacgacg caa

<210> SEQ ID NO 87

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 87
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aagcgtatag ttcgaggatt gega

<210> SEQ ID NO 88

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 88

ccgegtcact tactecteta cga

<210> SEQ ID NO 89

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 89

cgttgggtge gtaggaaggt tagt

<210> SEQ ID NO 90

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 90

gaccgaccct aaacaacceg ct

<210> SEQ ID NO 91

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 91

gttgcgggat agegttgtga tt

<210> SEQ ID NO 92

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 92

accattatca atactccgat cgec

<210> SEQ ID NO 93

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 93

tttgtttgtt aagggcgtta tegt

<210> SEQ ID NO 94

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

24

23

24

22

22

24

24
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<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 94

ccgegactac tctaaccaac cc

<210> SEQ ID NO 95

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 95

gggcegttgag tttagttcegg aga

<210> SEQ ID NO 96

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 96

acgaacacaa ccgaatcaac gtaa

<210> SEQ ID NO 97

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 97

ggegttggtt gttagagcga tg

<210> SEQ ID NO 98

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 98

gactcaaact cactcaccga cgac

<210> SEQ ID NO 99

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 99

ggtgcgattt aggatttagg acgg

<210> SEQ ID NO 100

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 100

gcgaccgaaa ctcactaaca acaa

<210> SEQ ID NO 101

22

23

24

22

24

24

24
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<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 101

gegatttggg tcgttaggga atag

<210> SEQ ID NO 102

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 102

acctctcegt aacttcacge aactt

<210> SEQ ID NO 103

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 103

ggtagtcgeg gtegtttacg tt

<210> SEQ ID NO 104

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 104

acgaacaaac gacaaatcga atca

<210> SEQ ID NO 105

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 105

tacgttgagt tcggtttggt ttgt

<210> SEQ ID NO 106

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 106

cgegecteeg taatctaaac taa

<210> SEQ ID NO 107

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 107



99

US 8,546,078 B2

-continued

100

gtgegtgttyg acgttatgtt gegt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 108

LENGTH: 22

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 108

cgecccgacct cgactettta ct

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 109

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 109

cggcegattte ggggatttta ggge

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 110

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 110

gaccgetett ctaaaaaatc ccgeg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 111

LENGTH: 23

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 111

acgttcegggy tgtageggte gte

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 112

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 112

ccccaatact aaatcacgac geeg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 113

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Primer

SEQUENCE: 113

ggtcggegte gtgatttagt attgg

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 114
LENGTH: 24

TYPE: DNA

ORGANISM: Artificial
FEATURE:

24

22

24

25

23

24

25
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<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 114
actacgacga cgaaactcca acga 24
<210> SEQ ID NO 115
<211> LENGTH: 26
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 115
tgtggtgatt ttggggattt tagggt 26
<210> SEQ ID NO 116
<211> LENGTH: 27
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 116
ccaaccactc ttctaaaaaa tcccaca 27
<210> SEQ ID NO 117
<211> LENGTH: 25
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 117
gatgtttggg gtgtagtggt tgttg 25
<210> SEQ ID NO 118
<211> LENGTH: 26
<212> TYPE: DNA
<213> ORGANISM: Artificial
<220> FEATURE:
<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 118
ctccacccca atactaaatc acaaca 26
<210> SEQ ID NO 119
<211> LENGTH: 1300
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 119
gtecaggtggyg ctactccacce agggaggcect tctcececace cectggeccag ggeccttecyg 60
gatttccaga gaattctgga accaagacct tccectttet caccagggac ctecttgete 120
cagggectee cgagegectyg gecgtgagge agggeccaga aggcecagggce gggatccagg 180
tggctggect cacccactgg gacgtgecca acctggagac attgcaccag gtagggcetge 240
accgetetee gagaccccge ccecgtgette cacttggggyg cggggaccct gcacctgace 300
agccettege cccgecttece agatgctgaa actggggagyg agcaaccggyg ccaccgecge 360
caccgecatg aaccagcgca getccegete geatgecctyg gtcacgetga cgetgegege 420
ggegtceteca cegegegete caggcaccge aggtaccacg gecggtgect gagecctgeg 480
gagtctcecag agcacccgag gcccggectt cccccatgte gggctegete geccectcetag 540
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gecacgcetgeca cctggtggac ctggegggat ccgaacgege acggaaggca ggggeggecyg 600

gecegecgeg gggagaccca gacggegece ggcegectgeg ggaggeccag accataaacc 660
getegetget ggegetagga ggcegtgatgg cegcactgeg ggeccaccgyg ccgeacgtge 720
cctteegega ctegeagete acgegactge tgecageegge getgggecca ggcaccacceg 780

cggtgetget getgecaggtyg ggcgeegggyg cggggcaggt gtgtgegtge cggtegecge 840
ccacceggge ccgeccacce gegectettg cecgcagate tcecacgegge cggaggatct 900
cggggagaca gtctgetecce tcaagttege cgaccgagtyg ggtcaagtgg agetggggece 960
agcceggege cgcagggtcece cgecgctecte cgggacgect tetteccteca gcaccgacac 1020
tcegetcace gggacccect gecaccectac gecgtcecect ggcagtecte catgecccag 1080
tcecgacaac ggctegggcet cggctcetcecge gccecgcagag ggcectgceccee tetagtectg 1140
ggtcgcggece ctgcccatgg ggtcectcagge caggtcectcetg ctggcagagg cggtagtaaa 1200
gtcecctgtac ccecgtectcecce agggcacaag ctcecectagec tcetttggatce cattgecect 1260
gagctcccag agtcacccect ccacctecge agccagtgaa 1300
<210> SEQ ID NO 120

<211> LENGTH: 1300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 120

ttcactgget geggaggtgg aggggtgact ctgggagete aggggcaatyg gatccaaaga 60
ggctagggag cttgtgeccct gggagacggyg gtacagggac tttactaccyg cctetgecag 120
cagagacctyg gcctgagace ccatgggeag ggecgegace caggactaga ggggcaggece 180

ctetgeggge gegagagecog ageccgagece gttgteggga ctggggeatyg gaggactgece 240
aggggacggce gtaggggtgc agggggtccc ggtgagegga gtgtecggtge tgagggaaga 300
aggcgteceg gaggagegeg ggaccctgeg gegeeggget ggccccaget ccacttgace 360
cactcggteg gcgaacttga gggagcagac tgtctecceg agatcctecg gecgegtgga 420
gatctgeggyg caagaggcge gggtgggegyg geccegggtgg geggegaccyg gcacgcacac 480

acctgeeeeg ccccggegece cacctgeage ageagcaceg cggtggtgee tgggeccage 540

gecggetgea gcagtcegegt gagetgegag tegeggaagg gcacgtgegyg ccggtgggec 600

cgcagtgegyg ccatcacgece tectagegee agecagegage ggtttatggt ctgggectcece 660
cgcaggegee gggegeogte tgggtcetece cgeggeggge cggecgecce tgectteegt 720
gegegttegg atccegecag gtccaccagyg tgcagegtge ctagagggge gagegagecec 780

gacatggggg aaggccggge ctegggtget ctggagacte cgcagggetce aggcacegge 840
cgtggtacct geggtgectyg gagegegegg tggagacgece gegegeageg tcagegtgac 900
cagggcatge gagcgggage tgegetggtt catggeggtg geggeggtgg cceggttget 960
cctcececcagt ttcagcatcet ggaaggcggg gcgaagggct ggtcaggtge agggtcecccg 1020
ccecccaagty gaagcacggg goeggggtete ggagageggt geageectac ctggtgcaat 1080
gtcteccaggt tgggcacgtce ccagtgggtg aggccagcca cctggatccce gcectggect 1140
tctgggeoct gectcacgge caggegeteg ggaggeectg gagcaaggag gtceccetggtg 1200
agaaagggga aggtcttggt tccagaattc tctggaaatc cggaagggcce ctgggccagg 1260

ggtggggaga aggcctccct ggtggagtag cccacctgac 1300

<210> SEQ ID NO 121
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<211> LENGTH: 550
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 121
aacacgtgta ggttgttgga attacattaa cgaatgaatg agcaaaacct tctaaaccac 60
cgaccaatga aaccccgata cagaaaatcg ctgtcatgag taagttagca ctcectgaaga 120
gtttgaatac tgaactggcc agagtctgeg cgccgacgece ccccaggtgg ccggagtgac 180
ccggagecagyg cgtggetgte tetcagacce gegegttggg cecgaacagt ttgtccccac 240
gecagctcecca tataaggcegg gecectecce tgccccagee agetaggteg cegegetgge 300
tceectggegyg cttcetcaaac caaccegecg ctactgegea tgettggeaa getegeccege 360
tccttaatat cctgeteegg ctgttectge caccegttgg tcaaattege acccagetcet 420
getccagaca gagggaaaac ccagtgattt ccgggctcta gaaacaaagyg gaggctatga 480
ttcectgetyg gecctagggg tecagggaag gttatggaaa gataattett tgtgtaageg 540
ggttgcgtac 550
<210> SEQ ID NO 122
<211> LENGTH: 550
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 122
gtacgcaacce cgcttacaca aagaattatc tttccataac cttecctgga ccectaggge 60
cagcagggaa tcatagecte cctttgttte tagagccegg aaatcactgg gtttteccte 120

tgtctggage agagcetgggt gegaatttga ccaacgggtg geaggaacag ccggagcagg 180
atattaagga gcgggcgage ttgccaagca tgegeagtag cggegggttyg gtttgagaag 240

cegecaggga gccagegegg cgacctaget ggetggggea ggggagggge ccgecttata 300

tgggagctge gtggggacaa actgtteggg cecaacgege gggtctgaga gacagcecacyg 360
cctgeteegg gtcacteegg ccacctgggg ggcegteggeyg cgcagactcet ggcecagttca 420
gtattcaaac tcttcaggag tgctaactta ctcatgacag cgattttcectg tatcggggtt 480
tcattggtcg gtggtttaga aggttttgct cattcattcg ttaatgtaat tccaacaacc 540
tacacgtgtt 550

<210> SEQ ID NO 123

<211> LENGTH: 550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 123

cagccgaggyg gegegectygg ctgatgtgtg gttgaatgga gageggecca accectectece 60
ttcctectet tettetecce gecctgacac cegggectea aacttcaace aaageccegtg 120
cccttttecaa tttacccccee tegatcaaaa tgagecatte ttgtetgtee tceegeggegg 180
cccattgtet ggegtgatag gtttgcagat ttgacagetg ggegcacgca gatttgatte 240
aaactcggte tccccgagag atgaacttgg acatcagcaa agatcecgag cactgecgge 300
tggctectag accggtcetece cgacccagtg tagacttegg tgccceggge geccccegge 360

gtgcgggaag gggagegtgt gtcaggegtg gggggegggyg ggtgagcage acgactggga 420
accagcggte ccaggggttyg gggcgaaggg ctgtgtacat gttaggettt ttttgttgtt 480

gttaatttac tctcgaaaca gccaaaatgg aggtcagcett ataaatttte taaagccagg 540
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tctggeceggg 550
<210> SEQ ID NO 124
<211> LENGTH: 550
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 124
cceggecaga cctggettta gaaaatttat aagetgacct ccattttgge tgtttcgaga 60
gtaaattaac aacaacaaaa aaagcctaac atgtacacag cccttegecc caacccctgg 120
gaccgetggt teccagtegt getgetcace ccccgeccee cacgectgac acacgctecce 180
ctteecgecac gecogggggge geccggggea ccgaagtcta cactgggteyg ggagaccggt 240
ctaggagcca gccggcagtg ctcgggatcet ttgetgatgt ccaagttcat ctcetegggga 300
gaccgagttt gaatcaaatc tgcgtgcgcce cagctgtcaa atctgcaaac ctatcacgec 360
agacaatggg ccgccgegga ggacagacaa gaatggcteca ttttgatcga ggggggtaaa 420
ttgaaaaggg cacgggcttt ggttgaagtt tgaggccegg gtgtcaggge ggggagaaga 480
agaggaggaa ggaggagggt tgggccgete tecattcaac cacacatcag ccaggcgcege 540
cceteggetg 550
<210> SEQ ID NO 125
<211> LENGTH: 1050
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 125
agaaactgag gtcggagtgg gggcgtgacce aggccagect aaggccgcetyg cactaatgag 60
aagctgaget ctcagatttt tgccteectg tecctgecaa gtegetgttt cctgggacaa 120
gagggagcect cactgaaacg aactccggtce tcaggggaca gaatcctgaa accctggetce 180
tggggtcegyg ggcaggggtyg cgctgectca ggacagacgyg tgaaactgag gtccagagece 240
ggacatccac cgectgcgga gggaacgaga acgcggegeg tectgecttg cgggecgage 300
ggegecagag ccgectecte ccegeccceeg cgctagatee ceccgecceeg tetttgeect 360
cgegacgeceg ccaccteegg aacaagecat ggtggeggeyg acggtggcag cggegtgget 420
getectgtgyg getgeggect gegegecagca ggagcaggac ttctacgact tcaaggeggt 480
caacatccgg ggcaaactgg tgtcgetgga gaagtaccge ggatcggtga gtgegegggyg 540
tetggeggeg cegetgggee cggcectegee ctggegggge ctgetgggga cgccccgcag 600
cceggtecee cgcegeggtgt ggctcecgagg acgetccage cgegeggecyg ccaaaccccyg 660
geeccegeee cgeteggecyg tgacctetgg cgeggegece ceatcecgeg cecggceccegy 720
ceceggeccege ggctacgtgg cacggecttyg gegeggagga acccgaageyg ctcegeagteg 780
gegeccactt cgetaccgge acctttggge ageggggtec agaccttege cgggaggecyg 840
ggcaccactyg cccagecttt gccattcacg ggtgaaaaaa gtaaccgtag catcgtgegyg 900
ccttteccte tecegtecte attttetgea tetggaacgyg ggagtggetyg attcggagte 960
cagtgaagaa cactgtggag atcaatgtgc agggcagaga gagagttatt tcagatgcac 1020
ggagacctca cacggatcat ccctgggaga 1050

<210> SEQ ID NO 126
<211> LENGTH: 1050

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 126
tctcoeccaggg atgatccegtg tgaggtctce gtgcatctga aataactctce tctetgecct 60
gcacattgat ctccacagtg ttcttcactg gactccgaat cagccactcc ccgttccaga 120
tgcagaaaat gaggacggga gagggaaagg ccgcacgatg ctacggttac ttttttcacc 180
cgtgaatggc aaaggctggg cagtggtgcc cggcctcceg gcegaaggtct ggaccccegcet 240
gcccaaaggt gcceggtageg aagtgggegce cgactgcgag cgcttegggt tcectcegege 300

caaggcegtyg ccacgtagece gegggecggg ccgggecggg cgegggatgg gggegecgeg 360

ccagaggtca cggccgageg gggeggggge cggggtttgg cggecgegeg getggagegt 420

ccteggagece acaccgegeg ggggacceggg ctgeggggeg tecccageag geccegecag 480
ggcgaggecg ggceccagegg cgccgecaga ccccgegeac tcaccgatce geggtactte 540
tccagegaca ccagtttgee ceggatgttg accgecttga agtegtagaa gtectgetcece 600
tgctgegege aggccgeage ccacaggage agecacgeeg ctgecacegt cgecgecace 660

atggcttgtt ccggaggtgg cggegtegeyg agggcaaaga cggggeggdg ggatctageg 720

cggggggcegy gaggaggegyg ctetggegee geteggeceg caaggcagga cgegecgegt 780

tctegttece teegecaggeg gtggatgtee ggetetggac ctcagtttca cegtetgtece 840
tgaggcageg caccectgece ccggacceca gagcecagggt ttcaggatte tgtcccctga 900
gaccggagtt cgtttcagtg aggctceccte ttgtcccagg aaacagegac ttggcaggga 960

cagggaggca aaaatctgag agctcagctt ctcattagtg cagcggcctt aggctggect 1020
ggtcacgccece ccactccgac ctcagtttcet 1050
<210> SEQ ID NO 127

<211> LENGTH: 550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 127

ttectettacyg atctggettt actctcacge geacagcecga gteectgggyg acccagcaga 60
ggteccgaage ggagcegggge ggggcgggge tacggaaget ggcgaggecg ageccctect 120
agtgcttceg gaccttgete cctgaacact cggaggtgge ggtggatcett actecttceca 180
gecagtgagyg atccagcaac ctgctecegtg cctecegege ctgttggttg gaagtgacga 240
ccttgaagat cggeeggttyg gaagtgacga ccttgaagat cggegggege agceggggcecyg 300
agggggceggyg tcetggegeta ggtccagece ctgegtgecyg ggaaccccag aggaggtcege 360
agttcagcce agctgaggcece tgtctgcaga atcgacacca accagcatca tgtccatgac 420
actggggtac tgggacatcc gecggggtgag tgagggteeg ctgcactgtyg ggaccgggceyg 480

cgtgggeggy aagtgecgag cggetgggga ccggetetag ggacggttee ctecttaggg 540

ctatctctca 550

<210> SEQ ID NO 128

<211> LENGTH: 550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 128

tgagagatag ccctaaggag ggaaccgtee ctagagecgg tecccagecg cteggeactt 60

ccegeccacyg cgcceggtee cacagtgeag cggaccctea ctcacccege ggatgtcecca 120

gtaccccagt gtcatggaca tgatgcetggt tggtgtcegat tctgcagaca ggectcaget 180
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gggctgaact gcgacctect ctggggttec

ccegeccact cggeccaget gegecageeg

atcttcaagg tcgtcactte caaccaacag

cctecactgge tggaaggagt aagatccacce

cggaagcact aggaggggcet cggectegece

getteggace tcetgetgggt ceccagggac

cgtaagagaa

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 129

LENGTH: 550

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 129

tcttgaattyg ggggcggagg taaaaaaaaa

aagcaaagag gactggggag agagcagaga

gegcaagtcee gctcectagg catcgetgeg

aggggacaac gcttegggge aactgtgagt

atctcgagga tteggteegg ggacgtetece

gaaaaggagc actgtgtcct gcaaagtttg

aaaagcaact gagttgaagg agaaggagct

agttaaaccg ccgagatcce ggegggacca

ggtgcgatce acagggctgg gttttettge

cgectegeat

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 130

LENGTH: 550

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 130

atgcgaggeg ctttetegee aaggaggegt

ggatcgcace gcttecegtte cttettgece

cggtttaact ctectettaa ttgatcagga

agttgcetttt ctctectete ttttectate

getectttte aaagttagca ggcgctttag

tcctegagat ctgaagagaa tcgaggtccce

gttgtccect gactcacaag agacagcgaa

ggacttgege tacgetegec gegggetece

ctctttgett tttatagett cccacagtga

caattcaaga

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 131

LENGTH: 550

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 131

cggcacgcag
atcttcaagg
gegegggagy
gecacctecy
agcttecgta

teggetgtge

aaaaaagtcc

gagagaaagc

ctggcagega

gegegtgtgg

tgatccccta

acacataaag

gatgcgggcc

aggaggtgcg

accttgggte

gacccaaggt

cgcacctect

ggcecgeate

ctttatgtgt

taggggatca

ccacacgege

tcgetgecag

getttetete

ggactttttt

gggetggace tagcgccaga
tcgtcactte caaccggecy
cacggagcag gttgctggat
agtgttcagg gagcaaggtc
gececgecce geccegetece

gegtgagagt aaagccagat

tcactgtggyg aagctataaa

gggagcccgce ggcgagcgta

ttcgetgtet cttgtgagte

gggacctega ttetettecag

ctaaagcgcce tgctaacttt

gataggaaaa gagaggagag

tcctgatcaa ttaagaggag

gggcaagaag gaacggaagce

acgcctectt ggcgagaaag

gcaagaaaac ccagccctgt

tggtccegee gggatctegy

agctccettet ccttcaacte

caaactttgc aggacacagt

ggagacgtce ccggaccgaa

actcacagtt gccccgaage

cgcagegatyg cctagggage

tctetgetet ctecccagte

ttttttttta cctecgeccee

cgattggetyg caagggtete ggettggecg cggattggte acaccegagg gcettgaaagg

240

300

360

420

480

540

550

60

120

180

240

300

360

420

480

540

550

60

120

180

240

300

360

420

480

540

550

60
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tggctgggag cgccggacac ctcagacgga cggtggecag ggatcaggca geggcetcagg 120

cgaccctgag tgtgecccca ccccgecatg geccggetge tgcaggegte ctgectgett 180
tcectgetee tggecggett cgtctegeag agecggggac aagagaagtce gaaggtgagt 240
gagecteegyg gecgggggee gggagaaaaa acctageccce teggtgteca gegetcagtg 300
caatgcacce ctttteccag getcceegee agatgggcaa tcecccaggtyg cgagagacct 360
cctgaaccee ttttgecgee cecteegecg cegggacceee geccccgace gtcegtegtet 420
cgtagttcca tctgttggag agccgagacce tggtgcttea ggegggcaga atgactaagg 480
gaggaaggtce tctcteccceg agetegeact tteteeccac tgccaccteg agggtcegect 540
tgctacatct 550

<210> SEQ ID NO 132

<211> LENGTH: 550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 132

agatgtagca aggcgaccct cgaggtggca gtggggagaa agtgcgaget cggggagaga 60
gaccttecte ccttagtcat tcetgeccgee tgaagcacca ggtctegget ctecaacaga 120

tggaactacg agacgacgac ggtcggggge ggggtccegg cggeggaggg ggcggcaaaa 180

ggggttcagg aggtctcteg cacctgggga ttgcccatcet ggeggggage ctgggaaaag 240

gggtgcattyg cactgagcge tggacaccga ggggctaggt tttttetece ggecccegge 300
ceggaggete actcacctte gacttetett gteccegget ctgegagacg aagceceggeca 360

ggagcaggga aagcaggcag gacgcctgca gcagccggge catggegggyg tgggggeaca 420

ctcagggteg cctgagecge tgcctgatcee ctggecaceyg teegtetgag gtgtecggeg 480
ctecccageca cctttcaage cctegggtgt gaccaatceg cggcecaagece gagaccecettg 540
cagccaatcg 550

<210> SEQ ID NO 133

<211> LENGTH: 550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 133

aggggaactyg gtatctccac agtaattact agagcagctce tggggaacgg agggttgget 60
aaggaagaaa agctccccca acccttgggg cgagggageg ttcetctcaat ggageccccce 120
caactccect ccacccccca ccagtettee aggaaagagg aataccectac ccggcaggge 180
tgcgaaggaa ggggaaatcce aaccagagceg aaagtcgcac geggacaget ctgccagecce 240

ttggaggcat ccggeggtca cccacgggac aaagegegge tgegggageg cgegegggge 300
attccggace cgegtegage tecgetctag agggggegge gggeggegac aagecggaga 360
gaggaagggce caaggagcac ggccctectyg teggcaccat cagegggaga gtggegageg 420
gacgcctaga cggaggggee ctactcagac cccatcgage cagttceccaa gettttecet 480

ccgacctget cecteceggg gegegtgagg gtgegggteg ggggtgaace tggtgttggg 540

gaaagtgatt 550

<210> SEQ ID NO 134

<211> LENGTH: 550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 134
aatcacttte cccaacacca ggttcaccce cgacccgeac cctcacgege ccegggaggg 60

agcaggtcgyg agggaaaagce ttgggaactg getcgatggg gtectgagtag ggeccecteceg 120

tctaggegte cgetegecac tcetecegetyg atggtgecga caggagggee gtgctecttg 180
geccttecte teteeggett gtegeegece gecgeccect ctagagegga getegacgeg 240
ggtceggaat geccegegeg cgctcccgea gecegegettt gtecegtggyg tgaccgecgyg 300
atgcctccaa gggctggeag agetgteege gtgegacttt cgetetggtt ggatttecce 360
ttcecttegea gecctgeegg gtagggtatt cctetttect ggaagactgg tggggggtyg 420

aggggagttyg ggggggctece attgagagaa cgetecccteg ceccaagggt tgggggaget 480

tttcttectt agccaaccct ccgtteccca gagetgetet agtaattact gtggagatac 540
cagttcccct 550
<210> SEQ ID NO 135

<211> LENGTH: 2800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 135

cgggcaaaaa tggagagcag gcagaggtca catcctecte ctettectca cgetceceggg 60
ctgegtgece acaggggcac agecctgtge geggtgecac cgggggecat caggetgggt 120
tagaggaagg cccgacctee gegcagcaaa gaaaacaaac acagatgtgt ttggetggga 180
cegggaggga gaaagtggece cectteccee geccgegege tececeggge gtgaggetcet 240

cegggeggeyg cggggegegg goegaggetga cagteceegg cggecectee tceccccacgg 300

ggtgegegee tggeccggee cageccecte teeggggttt ceccegggtge tetecteget 360
ttetetttgt ctetgectgtt ctttecteggg cteccgggtt cccacccgece tgtgetetece 420
ctetegggeg tcecgggecgg tteccoctttaa ctttettett teceggggtyg aaaactttge 480
tcggagetgg cggcageteg cggacgttat tggecggege cecgeccgge ggcecccgece 540
cecegecceeg cgctececte cgecccecteac teccagegeg agtggceggeyg gceggeggage 600

ctteggggge gagegegegt gtgtgtgagt gegegeegge cagegtgagt gtgtgtgege 660
ceegggegeg ggcagggeag cactccgage teggegggag cggegggage cgggeggecg 720
cgtagtcact cgggcgagag aggcggcggce ggggccggga ccggggctgg ggctggggea 780
geggeggeeyg cgecgggcat ggagetggea ageccegeget gaggegggac gegectgeta 840
gecagcgageg agaggctcte cggegaccegyg cgcegeggget ceccggaggyg gecaggcaaa 900
cttttettte tettttgece cctecagagg taaagteceg aacgeggact tteceggeggg 960
gacgcgatcg gggggcatcet gagagggacce ccgggcetgeg agacgaaggyg gegegggecyg 1020
tgcagagtcg gggtcccecca getcectectge gcecccgaaact tggggtgcga ggggggctgg 1080
tcgeggacgyg ggagaccgge tcaggeatge cectegggeg gegtggggge ggeggtggeg 1140
gggaagcaga gcgttctcee gecgggeggy gaagaagggg cgcgageggt geggacttgg 1200
agggcccegyg cttegecgee cgegggactt tgggggagag aggegggeag teggetgegg 1260
ggtgggtgcee caggaagceg ggcegttctee cgcatcteeg ctegecacce cgecgagage 1320
tggagggcgce ggggcgggct ggctgagcge agcetcecctte tectcecgcagg cgccttetge 1380
ggcaggcgga cagatccteg gegeggcagyg geceggggcaa gcetggacgca geatgatgeg 1440

cgcagtgtgg gaggcgctgg cggegetgge ggeggtggeg tgcctggtgg gegeggtgeg 1500
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cggegggece gggctcagca tgttcegeggg cecaggceggeyg cageccgate cctgetegga 1560
cgagaacggce cacccgegece getgcatcee ggactttgte aatgeggect tceggcaagga 1620
cgtgegegtyg tccagcacct geggecggece ceeggegege tactgegtgyg tgagegageg 1680
cggcgaggag cggctgeget cgtgccacct ctgcaacgeg tcecgacccca agaaggcgca 1740
ccegeccgee ttectcaccg acctcaacaa cecgcacaac ctgacgtget ggcagtccga 1800
gaactacctg cagttcccge acaacgtcac gctcacactg tcecccteggca agaagttcega 1860
agtgacctac gtgagcctge agttctgcte gcecgeggecce gagtccatgg ccatctacaa 1920
gtccatggac tacgggcgca cgtgggtgcece cttccagtte tactccacgce agtgccgcaa 1980
gatgtacaac cggccgcace gcgegeccat caccaagcag aacgagcagg aggecgtgtg 2040
caccgacteg cacaccgaca tgcgcceget ctegggegge ctcatcgect tcagcacget 2100
ggacgggegyg cecteggege acgacttcga caactegece gtgctgcagg actgggtceac 2160
ggccacagac atccgegtgg ccttcagecg cctgcacacyg tteggegacyg agaacgagga 2220
cgactcggag ctggcgcgeg actcgtactt ctacgcggtg tccgacctge aggtgggcegg 2280
ceggtgcaag tgcaacggcece acgcggecceg ctgegtgege gaccgcegacyg acagectggt 2340
gtgcgactge aggcacaaca cggccggecce ggagtgegac cgctgcaagce ccttecacta 2400
cgaccggece tggcagegeg ccacageccg cgaagccaac gagtgegtgyg gtgagtgggg 2460
tgcggeggeg gagecggegg cgggtgggge cgcegggeggg agctgetggg cctcgeageg 2520
gcgagttcat aggagcgcegg gtcgagggaa cggcegggagg cgegttegec gatgecceggyg 2580
acccgggagg gctcagagca ggtccacteg ctegegtgge getegtggtyg gacgeccgaa 2640
tttgcgecca gtgctcectetyg cgaagccaag aagcagcagg agaaatgttce ccgggagggg 2700
gtttggcaga acatttgcag ataggtctcc gctaaccctg gatccaaacg caaacattca 2760
ttgccttece cectegttggyg ttggacgctg ggattcacct 2800
<210> SEQ ID NO 136

<211> LENGTH: 2800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 136

aggtgaatce cagcgtccaa cccaacgagg gggaaggcaa tgaatgtttg cgtttggate 60
cagggttage ggagacctat ctgcaaatgt tctgecaaac cecctecegg gaacatttet 120
cctgetgett cttggetteg cagagageac tgggegecaaa ttegggegte caccacgage 180
gecacgegag cgagtggacce tgctctgage cctecegggt cecgggeatce ggegaacgeg 240
cctecegeeg ttecctegac cegegetect atgaactege cgetgegagg cccagceaget 300
cecegeaegeg gooccaccag cogecggete cgecgecgea ceccactcac ccacgcacte 360

gttggetteg cgggetgtgg cgcegetgeca gggeceggteg tagtggaagyg gettgeageg 420

gtegcactcee gggceggeeg tgttgtgect gecagtegcac accaggetgt cgtegeggte 480
gegecacgeag cgggecgegt ggceegttgea cttgcaccegg cegeccacct gecaggtegga 540
caccgegtag aagtacgagt cgegegecag ctecgagteg tectegttet cgtegecgaa 600
cgtgtgcagyg cggctgaagg ccacgeggat gtetgtggee gtgacccagt cctgcagcac 660

gggcgagttyg tcgaagtcegt gegecgaggyg ccgeccgtee agegtgetga aggegatgag 720
gecgeccgag agegggcegcea tgteggtgtyg cgagteggtg cacacggect cctgetegtt 780

ctgettggtyg atgggegege ggtgeggeceg gttgtacate ttgeggcact gegtggagta 840
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gaactggaag

dggecgegge

cagtgtgage

gttgtgcggg

cgegttgeag

gcgegeegygy

gacaaagtce

cgeegectygyg

cgccaccged

ttgcccegge

gaagggagct

cggagatgcg

ctctcececca

ccecttette

cgcccgaggyg

agtttecggge

cgcagecagyg

cgggacttta

agccegegeg

agcgcgggct

tceceggeccee

cteceegecga

gccggcegcegce

cgcgctggga

gegecggeca

aagaagaaag

aacccgggag

aaaccccgga

ccggggactg

gcgegeggge

gtttgtttte

gtggcaccge

gaggaggatg

ggcacccacyg

gagcagaact

gtgacgttgt

ttgttgaggt

aggtggcacg

ggccggcecgce

gggatgcagc

ccegegaaca

gecagegecyg

cctgeegege

gegetcagee

ggagaacgce

aagtccegeg

cecegeacegge

gecatgectga

gcaggagagc

ggtccctete

cctetggagy

ceggtegecyg

tgccagetee

geegecgect

gctcggagtg

actcacacac

gtgaggggcyg

ataacgtceg

ttaaagggaa

cccgagaaag

gagggggctyg

tcagecetege

dggggaaggy

tttgctgege

gcacagggcet

tgacctetge

<210> SEQ ID NO 137
<211> LENGTH: 1300

<212> TYPE:

DNA

tgcgccegta

gcaggctcac

gcgggaactg

cggtgaggaa

agcgcagecg

aggtgctgga

ggcgegggtyg

tgctgagece

ccagcgecte

cgaggatctyg

agceccgeacec

cggettectyg

dgcggegaag

gggagaacgc

geeggtetee

tgggggaccc

agatgccece

gggcaaaaga

gagagcctet

atgcceggeyg

ctctegeceyg

ctgeectgec

acgcgegete

daggggagcyg

cgagctgecyg

ceggeccgga

aacagcagag

ggccgggceca

cegegeceag

ggccacttte

ggaggtcggg

gtgccectgt

ctgceteteca

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 137

gtccatggac

gtaggtcact

caggtagttce

dgcgggeggy

ctecctegeey

cacgcgcacyg

geegtteteyg

gggcccgcecg

ccacactgeg

tcegectgee

gegeccteca

ggcacccace

ceggggecect

tctgettece

cegtecgega

cgactctgea

cgatcgegte

gaaagaaaag

cgctegetge

cggecgecge

agtgactacg

cgcgceccggyg

geccccgaag

¢gggggcggy

ccagctecga

cgceccgagag

acaaagagaa

ggcgegcace

cgecegecegy

tcectecegy

ccttecteta

gggcacgcag

tttttgccey

ttgtagatgg ccatggactc

tcgaacttet tgccgaggga

tcggactgee agcacgtcag

tgcgecttet tggggtcegga

cgctegetca ccacgcagta

tccttgecga aggccgeatt

tccgagcagyg gatcgggetyg

cgcaccgege ccaccaggca

cgcatcatge tgegtccage

gcagaaggceg cctgeggaga

geteteggeg gggtggegag

ccgecagecga ctgeccgect

ccaagtcege accgetegeg

cgccaccgee geccccacge

ccagecccececce tcgcacccca

cggecegege cecttegtet

ccegecggaa agtcecegegtt

tttgcctgge cecteegggy

tagcaggcege gtcccgecte

tgccccagee ccageccegyg

cggecgeceg getecegeay

gegeacacac actcacgetg

getecgeege cgecgecact

dggceggggec geegggegyy

gcaaagtttt caccccggga

ggagagcaca ggcgggtggg

agcgaggaga gcacccgggg

cegtggggga ggaggggccyg

agagccteac geceggggga

tcccagecaa acacatctgt

acccagectyg atggecccecg

cccgggagceg tgaggaagag

gcagtcctgt gtgactggtg agactcttgt aggggegttt ctacaacgac gaaacccttce

ctaggcactce actccaacag aataacaage ccattttatt agtatttegt tttcecatgta

aagttctget catacgaata tatttataat tctgattttt ttacggcatt ggggagcaca

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2800

60

120

180
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ccgacaggcet gctgaacggt ggctggagat tcgagggaaa acgaagttcg ccgaggeggce 240
ctegggeggg caggtcccegg gctccatcac agggcacacg cggctaccag ggacgcagec 300
ccccaacaca cacacacaca cacacacaca cacacacaca cacacacaca ccctcetcecca 360
ctcatgcctg gcaacccage agaaacttcg gactggggca aaacaagccce gggccccggce 420

ggcacgeggyg gctaggegeg ttcccgecag tacctggteg cgaggecget cgeggggtge 480

cctgegtgee ccccactece geageccgeg cectgetege tcactgtggg ggegcagegg 540
ccaggettet ctgtttgttg tttaaagaaa tcctagggeg ggcgagegge ggcatctagg 600
ggagggggcyg cagccagaat tcccttccag caagcegedgtg aggggcattce tcaacgcaaa 660
accagaccca gaaagtagtg accagcccte cteggattac cettcattgg ctectcectt 720
getececcca ccectecagat ttgcataaaa aaggccaaga aaactctgge tgtgecccag 780
caacggctca ttetgetece cegggtegga geccecegga getgegegeg ggettgecage 840
gectegeceg cgetgtecte ceggtgtece getteteege gecccagecyg ccggetgeca 900
getttteggyg geccegagte gcacccageyg aagagagegg geccgggaca agetcegaact 960

ceggecgect cgcecttece cggctecget cectetgece ceteggggte gegegeccac 1020
gatgctgcag ggccctggcet cgetgctget getcttecte gectcegecact gcectgectggy 1080
cteggegege gggctcecttee tetttggcca gcccgactte tectacaage gcagcaattg 1140
caagcccate cctgecaacce tgcagetgtg ccacggcate gaataccaga acatgegget 1200
geecaacctyg ctgggecacyg agaccatgaa ggaggtgcetg gagcaggecg gegettggat 1260
ccegetggte atgaagcagt gccacccgga caccaagaag 1300
<210> SEQ ID NO 138

<211> LENGTH: 1300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 138

cttettggtyg teegggtgge actgetteat gaccageggg atccaagege cggectgete 60
cagcacctee ttcatggtet cgtggeccag caggttggge ageegeatgt tcetggtatte 120
gatgcegtgg cacagctgca ggttggcagyg gatgggettg caattgetge gettgtagga 180

gaagtcggge tggccaaaga ggaagagcce gegegecgag cccaggcage agtgegagge 240
gaggaagagc agcagcagceg agccagggcece ctgcagcate gtgggegege gaccecgagg 300
gggcagaggg agcggagcecg gggaagggcg aggcggecgg agttcgaget tgteccggge 360
cegetetett cgetgggtge gactegggge cccgaaaage tggcageegg cggetgggge 420
geggagaage gggacaccgg gaggacageg cgggcgagge gctgcaageco cgegegeage 480

tcegggggge tecgaccegg gggagcagaa tgagecgttg ctggggcaca gcecagagttt 540

tcttggectt ttttatgcaa atctggaggg tggggggage aagggaggag ccaatgaagg 600
gtaatccgag gagggctggt cactacttte tgggtcetggt tttgegttga gaatgeccct 660
cacgcgettyg ctggaaggga attctggetg cgeccectece cctagatgee gecgetegece 720
cgcectagga tttcetttaaa caacaaacag agaagectgg cegetgegee cccacagtga 780

gegagecaggyg cgegggcetge gggagtgggyg ggcacgcagg gcacccecgeyg ageggecteg 840
cgaccaggta ctggcegggaa cgcgectage ccegegtgece gecggggece gggettgttt 900
tgccccagte cgaagtttet getgggttge caggeatgag tgggagaggg tgtgtgtgtg 960

tgtgtgtgtg tgtgtgtgtyg tgtgtgtgtg tgtgttgggg ggctgcgtce ctggtagecyg 1020
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cgtgtgceccct gtgatggage ccgggacctg ccegcccecgag gecgectcegg cgaacttegt 1080
tttcectega atcteccagec accgttcage agectgtegg tgtgctceccece aatgcecgtaa 1140
aaaaatcaga attataaata tattcgtatg agcagaactt tacatggaaa acgaaatact 1200
aataaaatgg gcttgttatt ctgttggagt gagtgcctag gaagggtttce gtcgttgtag 1260
aaacgcccct acaagagtcet caccagtcac acaggactge 1300
<210> SEQ ID NO 139

<211> LENGTH: 1034

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 139

getgectttyg ttetttgact actcagecaa ttcaggtetg agetgttett cgacgecgec 60
ctagatgcga tgatgaaggt caggtgcceg catcccaccece accgtecect cgcaggggec 120
ctaggaccca cccagatccee gectgtetet cteceegegg caggtteege tgcategtge 180
acccttteeg cgagaagetg accctgegga aggegetegt caccatcgee gtcatcetggg 240
cectggeget getcatcatg tgtecctegg cegtcacget gacegtcace cgtgaggage 300
accacttcat ggtggacgce cgcaaccgct cctacceget ctactectge tgggaggect 360
ggcccgagaa gggcatgege agggtctaca ccactgtget cttetegeac atctaccetgg 420
cgeegetgge getcategtg gtecatgtacg ccegeatege gegecaagete tgccaggecce 480

cgggecegge ccccggggyge gaggaggetyg cggaccegeg agcategegg cgcagagege 540

gegtggtgea catgetggte atggtggege tgttettcac getgtectgyg ctgeegetet 600
gggcegetget getgetcate gactacggge agctcagege gecgcagetyg cacctggtea 660
cegtectacge cttecectte gegeactgge tggecttett caacagcage gccaaccceca 720
tcatctacgg ctacttcaac gagaacttce geegeggett cecaggecgee tteegegecce 780
gectetgece gegeccegteg gggagecaca aggaggcecta ctecgagegyg cceggeggge 840
ttctgcacag gegggtette gtggtggtge ggeccagega cteegggetyg ccectetgagt 900

cgggecactag cagtggggece cccaggeccg gecgecteee getgeggaat gggegggtgg 960

ctcaccacgg cttgcccagg gaagggcctg gctgctecca ccectgccceccte accattecag 1020
cctgggatat ctga 1034
<210> SEQ ID NO 140

<211> LENGTH: 1034

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 140

tcagatatce caggctggaa tggtgagggg caggtgggag cagecaggece ctteectggg 60
caagcegtgg tgagecacce geccatteeg cagegggagg cggecgggece tgggggeccce 120
actgctaggyg cccgactcag agggcagece ggagtegetg ggcegcacca ccacgaagac 180
cegectgtge agaageccge cgggecgete ggagtaggece tecttgtgge tccccgacgg 240

gegegggeag aggcgggcege ggaaggcegge ctggaageeg cggceggaagt tctegttgaa 300
gtagcegtag atgatggggt tggegetget gttgaagaag gecagecagt gegegaaggg 360
gaaggcgtag acggtgacca ggtgcagetyg cggegegetg agetgecegt agtegatgag 420
cagcagcage gcccagageg gcagccagga cagegtgaag aacagegeca ccatgaccag 480

catgtgcacce acgcgegete tgegecgega tgetegeggg tecgcagect cctegeccece 540
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gggggeeggyg cceggggect ggcagagett gegegegatg cgggegtaca tgaccacgat 600
gagcgecage ggegecaggt agatgtgcega gaagagcaca gtggtgtaga ccctgegeat 660
gecctteteg ggecaggect ceccagcagga gtagageggg taggageggt tgegggegte 720
caccatgaag tggtgctect cacgggtgac ggtcagegtg acggccgagg gacacatgat 780
gagcagegee agggceccaga tgacggcegat ggtgacgage gecttecgea gggtcagett 840
ctegeggaaa gggtgcacga tgcageggaa cctgecgegg ggagagagac aggegggatce 900
tgggtgggte ctagggeccee tgcgagggga cggtgggtgg gatgegggea cctgacctte 960
atcatcgcat ctagggcggc gtcgaagaac agctcagacc tgaattggct gagtagtcaa 1020
agaacaaagg cagc 1034
<210> SEQ ID NO 141

<211> LENGTH: 800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 141

agaaaggtaa tatttggagg cctecgaggg acgggcaggg gdaaagaggga tcectetgace 60
cagceggggge tgggaggatg getgtttttg ttttttecca cctagecteg gaatcgegga 120
ctgegeccag tgacggacte aaacttacce ttecctetga cecegecgta ggatgacgece 180
tcaacccteg ggtgegecca ctgtccaagt gaccegtgag acggageggt ccttecccag 240
agccteggaa gacgaagtga cctgecccac gtecgecceg cecageccca ctegecacacg 300

ggggaactge gcagaggcgg aagagggagyg ctgccgaggg gecccgagga ageteeggge 360

acggegeggyg ggacgcagece ggectaagag cgagttggea ctgagcaage agegacggag 420

tcggegaaag aaggccaacg accgcgageg caatcgaatyg cacaacctca actcggcact 480
ggacgccectyg cgeggtgtee tgcccacctt cccagacgac gegaagctca ccaagatcga 540
gacgctgege ttegeccaca actacatctg ggcgetgact caaacgetge gecatagcegga 600
ccacagettyg tacgegetgg ageccgecgge gecgcactge ggggagetgyg gcageccagg 660
cggtteccee ggggactggg ggtcccteta ctecccagte teccaggetyg gcagectgag 720
tceegecgeg tegetggagg agcgaccecegg getgetgggyg gecacctttt ccegectgett 780
gagcccagge agtctggcett 800

<210> SEQ ID NO 142

<211> LENGTH: 800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 142

aagccagact gectgggete aagcaggegg aaaaggtgge ceccagcage ccegggteget 60

cctecagega cgceggeggga ctcaggetge cagectggga gactggggag tagagggace 120

cccagtecce gggggaacceg cctgggetge ccagetecee geagtgegge gecggegget 180
ccagcegegta caagetgtgg tecgetatge gecagegtttg agtcagegee cagatgtagt 240
tgtgggcgaa gcgcagegte tegatcttgg tgagettege gtegtetggg aaggtgggea 300
ggacaccgeg cagggcgtee agtgccgagt tgaggttgtg cattegattg cgetegeggt 360
cgttggectt ctttegecga cteegteget gettgetcag tgccaacteg ctettaggece 420
ggctgegtee ccegegecgt geceggaget tectegggge cecteggeag ccteectett 480

cegectetge gecagttecee cgtgtgegag tggggetggg cggggeggac gtggggcagg 540
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tcacttegte
tgggcgcace
gagtccgtca
catccteeca

cctccaaata

ttcegagget

cgagggttga

ctgggcgcag

gececegety

ttacctttet

<210> SEQ ID NO 143
<211> LENGTH: 1550

<212> TYPE:

DNA

ctggggaagg
ggcgteatce

tcegegatte

ggtcagagga

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 143

taaagcttce

agggctggag

ttecttetge

ctecetgegta

taccgegace

tgcegegtge

actcgggaag

cgteccgage

cgttggtggc

tgtcctegac

ggaagggtgg

tgcgcatetyg

gagatgacaa

gttggtatta

gaatgggtce

tcgggetcac

ttgggtecte

ccatgatttg

ggacctggcea

agccecttec

cecteegect

aatctgatcc

cecegegectyg

agaccagggyg

caaccgaaaa

cactcecctte

ccagagggag

gtgctgettt

acgectggtyg

c¢gcegggggea

cgctgecgag

cgegeectge

tgctgtgggt

ccagggecta

tgggggcgta

ggggaccatt

gagcttctaa

taggataggt

tgcgegegaa

ctgtaatggt

cggggtgtga

ggcccggaga

cagcegeged

caggggagtg

gegegttety

gegectcaat

dgcgggggeca

gacctgcege

gggtcagaca

acaccctegyg

gcggecggyay

tggaaagttc

<210> SEQ ID NO 144
<211> LENGTH: 1550

<212> TYPE:

DNA

gaaaggtggg

caggccetgge

ggcectacte

geectegteyg

ggcagacatc

tgggcaccce

tgggggetge

gCtCthggg

tccacggecy

gtctetgggt

tctecagtet

gtaataaata

acgctcageg

ttggtcttygg

cgtcgggagt

tcagggatgg

ggggaagtgt

ggtgtcaagg

ggcacccage

ccacattetg

gacggcccte

ctgecegece

gecggtgace

dggcggggcea

atgggagggg

gagatgtgtg

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 144

accgcteegt

tacggcgggg

cgaggctagg

tcecctettte

dgcggggcygy

cagcccacca

caggcgggtyg

ccatcccecte

atccgcagec

ngggCgCCt

ggctcegage

tgtcteegeyg

agtcgggaag

tttggtttgy

tgtgaagttyg

acacctegec

cagtaccegg

cgattttttt

atcggcaget

getgtecega

caagtgtcte

acggcaggga

dcggcegagea

cegectggge

CCtggggCCg

cttgtgacct

ctcteecggaa

atgagaaatt

gcaaagaagg

cggtgatgga

ctcacgggte acttggacag

tcagagggaa gggtaagttt

tgggaaaaaa caaaaacagc

cecctgecegt cecteggagy

ctgctgagge ccaggatata

tgcacgcecca ctgectgece

ctgcgacggt ggccactgeg

tggcgtacat gctgagecte

tacaggcaga aggtaggcag

cegecgegte cagccagegyg

cgggtttgca gecegeccegygy

tcagcagget cggggtgcag

ggattctage gttcagggtg

gattgegegg agegcagege

cttatccegg agectgggte

tatcagactyg tggaaagcgce

cacagccaca gtcaacggte

ttctttetge gagtgagggt

gagetggtaa catcggggat

agtcgcgaac tgtggcagec

gcttaaccece gggttcegggyg

tctgagggta tcgecctega

ggtgggtget gcggagaggg

agcecgeggee geccacgect

gggegecaate cacaaacgcet

ggtgcegggyg gccctteget

gggtcatetyg gggaccagcece

tgctggagtyg cteggecect

gagggagege ttttecagtt

caggcatctyg

cagatgcctyg tccatcaccg cacacatcte gaacttteca gaagggagtyg aactggaaaa

600

660

720

780

800

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1550

60
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gcgcetcecte ccttetttge cecctcoccat cececcggcege tttteggttg aggggecgag 120
cactccagca aatttctcat tgcccecgcce ccgagggtgt cccctggtcet ggetggtcecce 180
cagatgaccc ttccggagag ggtcaccgge tgtctgacce caggcgeggg agcgaagggce 240
cceceggcace aggtcacaag gggcegggcag gcggcaggte ggatcagatt agegtttgtg 300

gattgegece cggcecccagg gagggcecegte tggecccege aggceggaggyg aggegtggge 360

ggcegegget geccaggegg cagaatgtgg attgaggege ggaagggget ccecteteege 420

agcacccace tgctegecge getgggtgee cagaacgege tgccaggtcee tcegagggega 480
taccctcaga tcectgeegt ccttgacace cactecectg caaatcatgg ccccgaacece 540
ggggttaage gagacacttg acacttccce ggegeggcetg gaggacccaa ggetgecaca 600
gttcgegact tecgggacage ccatcectga tetecegggee gtgageccga atccecgatg 660
ttaccagcte agctgecgat actcccgacg tcacaccceg ggacccatte accctcacte 720
gcagaaagaa aaaaaaatcg ccaagaccaa accattacag taataccaac gaccgttgac 780
tgtggetgtyg cecgggtactg cgctgagegt ttegegegea ttgtcatcete gegettteca 840
cagtctgata ggcgaggtgt tatttattac acctatecta cagatgegca gacccaggcet 900
ccgggataag caacttcaca agactggaga ttagaagctce ccaccettee gegetgeget 960
ccgegeaate ccaaaccaaa acccagagac aatggtecee gtcgaggaca caccctgaac 1020

gctagaatce cttcccgact cggecgtgga tacgccccca gecaccaacyg ctgcaccceceg 1080
agcctgetga cgceggagaca ccecgcagage taggecctgg getegggacyg ccegggegge 1140
tgcaaacceg gcteggagece gcagecceca acccacagea cttecegagt cegetggetg 1200
gacgeggegyg aggcegcecceg ggggtgecca gcagggcegeg gcacgceggca ctgectacct 1260
tctgectgta ggctgcggat gatgtctgce cteggcageg ggtcgeggta gaggctcagce 1320
atgtacgcca gaggggatgg cgacgaggge tgecccegeg tacgcaggag cgcagtggece 1380
accgtegeag caccegectg gagtagggee caccaggegt gcagaaggaa gggcaggcag 1440
tgggcgtgca tggtgggcetyg gecaggcectg aaagcagcac ctccagcecct tatatcctgg 1500
gcctcagecag ccgeccecgcee cccaccttte ctcecectetgg ggaagcettta 1550
<210> SEQ ID NO 145

<211> LENGTH: 1050

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 145

acccegggge gtgggagaag cecctgettyg gggggaccegt ctgetgttta ggggetceccce 60
ttcgacacgt gggaggcaaa agtgcagage gcaccatcat ccagetcegg ccgcactgca 120
cagcgaggece ggcccggage ceggatgetg ggeteggtee cgeegagget cggectgget 180
gtaaagcaga ggggggcgag ggaagccggyg ccagcegggtg tegegggtag ceggegtecg 240
ggacggggtyg tggcgcccag agcegetgetyg cctetegecag ccaggagget ggatgteggg 300
tttgggtgte ttccagaagg agccgcacta gegacgaggg aagaggaact ggcettcecegg 360
gecagtctece ccgecccaaa cttttectee tegeggaggg tgggcegggey gagggaggaa 420
gegeageegg ggaacgtgge geccegegtte ctecegeceg ggggcetgegyg ctgggetgag 480
tgtgtcttta aatctgagece cecegecect cgeggtgggg cegggacteg cggteeggge 540
gggggcggge gcggtgattg geggecgggt cgggtcecgec ccteggegtt gggtageggg 600

gegetgggga gcagegegge gegcacggge cggggegege aggtccegte geeggtgage 660
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acgggctece tectegegtgg cetegeeggg teegectgge ctgeccacct ccggagecac 720

ctectgeccce gecatgggetyg gegaagttgg gaggagegag ctggagecag agegegegec 780

gggcegegece cgtegetgee tgacteggeg cccgcagtte gggegcagca cgecggeage 840
aggagcacgg atgccccceg gagecgeggg ctggecaggta cegaagtgte ctgcectggg 900
getggegagyg ggagggcaaa tctggaatce ccegggcacce ccccageccg aggetgetec 960

agacaccaac tccccatcct ttggagaggt gaggtcctgg gecttcacce cacacccgcet 1020
caggattggt ccctgggagg caagagggac 1050
<210> SEQ ID NO 146

<211> LENGTH: 1050

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 146

gteectettyg ccteccaggg accaatcctg agegggtgtyg gggtgaagge ccaggaccte 60
acctctccaa aggatgggga gttggtgtcet ggagcagect cgggetgggyg ggtgeccggyg 120
ggattccaga tttgccctee cctegecage cccagggcag gacacttegg tacctgecag 180
ccegeggete cggggggcat ccgtgetect geggecggeg tgctgegece gaactgeggyg 240

cgccegagtca ggcagegacg gggoegoegecoe ggegegeget ctggetccag ctegetecte 300

ccaacttege cageccatge gggggcagag gtggeteegg aggtgggeag gecaggegga 360

cceggegagyg ccacgegaga gggagecegt getcacegge gacgggacct gegegecceg 420
gecegtgege gecgegetge tecccagege cccegctacee aacgecgagyg ggeggacceeg 480
acccggeoge caatcaccge geccgocecoe geccggaceg cgagtecegg ccccaccgeg 540
aggggcegggy ggctcagatt taaagacaca ctcageccag cegeagecce cgggegggag 600
gaacgceggge gcecacgttee ceggetgege ttectceecte cgeccgecca ccctecgega 660
ggaggaaaag tttggggcgg gggagactge ccgggaagece agttectett cectegtege 720
tagtgcgget ccttetggaa gacacccaaa cccgacatece agectectgg ctgcgagagg 780
cagcageget ctgggegeca cacccegtee cggacgecgg ctaccegega caccegetgg 840
cceggettee ctegecccee tetgetttac agecaggeeg agecteggeg ggaccgagec 900

cagcatcegg getecgggee ggectegetyg tgcagtgegyg ceggagetgyg atgatggtge 960
gctetgcact tttgcectcecce acgtgtcecgaa ggggagccec taaacagcag acggtccccce 1020
caagcagggg cttctcccac gcececcecggggt 1050
<210> SEQ ID NO 147

<211> LENGTH: 550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 147

ccgaaaggac ccgteccage gagecaggge ctggttttece tteegeagaa ggeggaggga 60

ceggageggyg cgcegggeace cctgggetcet gaggggegeg ctetgaaggg cggeggactt 120

cagggccatyg ctggetgtece ccagaaagca ggageccgaa accgegggge caacgaacgce 180
ccacattete tgctacaacce tegecactee cctgegecte tececttgee cectgeccece 240
acaggtaacg cccagaacga gtgcttetee cggtggggta ctgaggagee tgggetgecag 300
ctgccgagece gccacageca cgctgagece ggectggect geacactgge gcecaccgect 360

ggcggggage gggactgacg cgctcctete cctetectee ageccagatce acggaggege 420
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ggagctccat ctectgecct gggegagggy agtgagggag acaaagactt tgggecacaac 480
acccaccaca tagaacctat tctctagttg ggaaacaagt caaggcaaag gcgcacagag 540
tgaaagtcag 550
<210> SEQ ID NO 148
<211> LENGTH: 550
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 148
ctgactttca ctetgtgege ctttgecttyg acttgtttec caactagaga ataggttcta 60
tgtggtgggt gttgtgecca aagtctttgt ctecctecact cecctegece agggcaggag 120

atggagctce gegecteegt gatctggget ggaggagagg gagaggageg cgtcagtcecce 180
geteceegee aggeggtgge gecagtgtge aggccaggee gggctcageg tggetgtgge 240
ggctceggeag ctgcagecca ggctectcag taccccacceg ggagaagcac tegttetggg 300

cgttacctgt gggggcaggg ggcaagggga gaggcgcagg ggagtggcga ggttgtagea 360

gagaatgtgg gcgttcegttg gecccegeggt ttegggetee tgetttetgyg ggacagecag 420
catggcectyg aagtcegeceg cectteagag cgegececte agageccagg ggtgecegeg 480
ccegeteegyg teocteegee ttetgeggaa ggaaaaccag gecctggete getgggacgg 540
gtcectttegy 550

<210> SEQ ID NO 149

<211> LENGTH: 1550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 149

ccctecagtt tgctggagtt gecggattac attgttecte cecggtgtge ggegtgaget 60
tceccccacce gagegeccaa caagtctect ttetecagece tgegegetge tgegetgagg 120
ccgaatgaag cgcagcacgg tgcgggeage ccgaggecece gaggetggge tetgtetgte 180
tgggactgeg ccgtgeccag ccteggtece ctetetgtgg gtaaggatgg ttgagtcecag 240
cctecacgge ageggetect tgtgecacta geagecctte ttetgegete tcegectttt 300
ctctectagac tggatctete ctececcceeg cgecccecte cecgeatete ccactegetg 360
getetetete cagetgecte ctetccaggt ctetectgge tgegegeget cctetecceg 420
ctteteccce tececgecagee tegecgectt ggtgecttece tgeecggete ggecggeget 480
cgteccegge ccoggeccag ccageceggg teteegeget cggageaget cagecectgea 540

gtggcteggyg acccgatget atgagaggga agcegagccgg gegeccagac cttcaggagg 600

cgteggatge geggegggte ttgggacegg getctcetete cggetegect tgeccteggg 660
tgattatttg gctcegetea tagecctgee ttecteggag gagecategg tgtegegtge 720
gtgtggagta tctgcagaca tgactgegtyg gaggagatte cagtegetge tcetgettet 780
cgggetgetyg gtgectgtgeg cgaggcetect cactgecageg aagggtaaga cggacttget 840

cctggecggg gaggeggtag agccctegga ggeccegtgt geggacgega gtgtgegttt 900
tggggaccge agggtacgga gtggccgect ctgecceggeyg ctgctccate gcecgaagete 960
ggggaacgceyg atgcacggga gggagcettcece atcgegetcet ceccagecct cetgggecce 1020
cgeccccacce cgccattect teccectete ttgggctcac aggagagatce tetttttete 1080

ggcagtacag ggtgtcaagg agaaaggaac ccaatacgag ttgggctgga actgtgctcce 1140
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gcecggggegyg tgttgectcee tceccgagacgt ggactccacyg ggteggggtg gctgaggggce 1200
agttcccagg actttctecce cggaccecgac gegectggga aagegtcecceyg ggtgaagecyg 1260
gcctggaaag ttegggectcet ctacgggggt tttggtacca ataggcaaag gtctcecgecy 1320
gcceggecte ctegcaccca tacaccccat tectectcete ctectteect ctecaacgte 1380
ctcagcegge gaggagtagce tgcctctaga aggtcgeccce cgctttecte teccccggac 1440
ttcgctectt gcaagttgta aggtgttgge aaggtgcgtg aaacaggcta ggagttcectgg 1500
accggcttee aagtcagata cattcactgt gggcgcacgg gtatcctcect 1550
<210> SEQ ID NO 150

<211> LENGTH: 1550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 150

aggaggatac ccgtgegece acagtgaatg tatctgactt ggaagecggt ccagaactcece 60
tagcctgttt cacgcacctt gecaacacct tacaacttge aaggagcgaa gtcecggggga 120
gaggaaagcg ggggcgacct tctagaggca gctactecte gecggetgag gacgttggag 180

agggaaggag gagaggagga atggggtgta tgggtgcgag gaggccgggce cggcggagac 240

ctttgectat tggtaccaaa accccegtag agageccgaa ctttcecagge cggcettcace 300
cgggacgett tcccaggege gtegggteeg gggagaaagt cetgggaact geccctcage 360
caccccgace cgtggagtee acgtectegga ggaggcaaca cegececgge ggagcacagt 420
tccageccaa ctegtattgg gttectttet ccttgacace ctgtactgece gagaaaaaga 480

gatctectect gtgagceccaa gagaggggga aggaatggeg gggtggggeyg ggggeccagg 540

agggctgggyg agagcgegat ggaagctece tcecgtgeat cgegttceece gagettegge 600
gatggagcag cgccgggcag aggceggcecac tccegtaccct geggteccca aaacgcacac 660
tcgegteege acacggggece tecgaggget ctaccgecte cecggecagg agcaagtceceg 720
tcttaccett cgetgecagtg aggagecteg cgcacagcac cagcageccg agaagcagga 780
gcagcgactyg gaatctecte cacgcagtca tgtctgcaga tactccacac geacgcgaca 840
ccgatggete ctecgaggaa ggcagggeta tgageggage caaataatca cccgagggca 900
aggcgageceg gagagagage ccggtcoccaa gaccegecge geatcegacg cctcectgaag 960

gtctgggege ccggcetegcet tceectctcat agcatcegggt cccgagccac tgcagggcetg 1020
agctgeteeg agegeggaga cccgggetgg cggggecggg gecggggacyg agegecggec 1080
gagccgggea ggaaggcacc aaggcggcga ggctgceggga gggggagaag cggggagagg 1140
agcgegegea gccaggagag acctggagag gaggcagetg gagagagage cagegagtgg 1200
gagatgcggg gaggggggcg cgggggggag gagagatcca gtctagagag aaaaggcgga 1260
gagcgcagaa gaagggctge tagtggcaca aggagccget gecgtggagyg ctggactcaa 1320
ccatccttac ccacagagag gggaccgagg ctgggcacgg cgcagtccca gacagacaga 1380
gcccagecte ggggectcegg gctgccegeca cecgtgetgeg cttcattegg cctcagegea 1440

gecagcgegea ggctggagaa aggagacttyg ttgggegete gggtggggga agetcacgec 1500

gcacaccggg gaggaacaat gtaatccggce aactccagca aactggaggg 1550

<210> SEQ ID NO 151

<211> LENGTH: 1050

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 151
tecctecttga gcagggagac catcggggtyg caacctggec ggggcgggga ggaggtgcag 60
ggcattgcca gagcgggect gtccatggge aagggacagce gacctccotgg gccaggacat 120

gtgagagctyg cgcaggectg ggcccggedgt ggceggaggtg cgcgagageyg gccagaagag 180

ggcgcecagag agcecaggcege ggcccgegga ggagceccegeg ceggecccta tacccagetc 240
cgegeagage ggacccacceg ageccgeget cagacgecece agcetccacceg agaggecget 300
cgggeegtgt ccttectett ctecaggtge aggcagagec cecgagecat ggcecagecct 360
tceggecaget ccgaagecac tggcaagece cgaggcaggg atggeeggece caggagggag 420

gaggacgacg tccctcecga agagaagagyg ctggggctgt agetggaggyg gggaagegea 480
cagcccgagyg actgcgagaa cggggaggac gegeegegge caggcaggga ggagaccegge 540
acccagacag gtggcgaccg cagaggagta agtgacgegg gegetggggt cegggggtge 600

cgggggegee ggtaggggeg goegggagget cegtggecgg cecegggttyg aagttggtat 660

tttageggca actccgaagg gegeggagtyg acagegegtg acggectecg agacgcecage 720
tgcegettet cggetgtgtg getttgactt cctgattete ccacgacgte getggetggg 780
agacccactyg gactctgegg ctggccaaaa agagagggge agceccegegt ccetgggggece 840

cctagcaggyg gaagtggegg gtgttgeget gggeatectg tetggggeat ctgtetggga 900

cectgttggt gecteteace tggegagggg ccagtggtgg gggtaggggyg gaagtcecctg 960

gcgecaggcet tggccaagce ctgcettgget ggactgcggg ctggcecggegce tcacccaget 1020
cctcacctgt ceccgcatett ccetgttttte 1050
<210> SEQ ID NO 152

<211> LENGTH: 1050

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 152

gaaaaacagg aagatgcggg acaggtgagg agctgggtga gegecgecag cccgeagtec 60
agccaagcag ggcttggeca agectggege cagggactte cecectacce ccaccactgg 120
ccectegeca ggtgagagge accaacaggg tcccagacag atgecccaga caggatgecce 180
agcgcaacac ccgccactte cectgetagg ggeccccagg acgegggget geccctetet 240
ttttggccag ccgcagagte cagtgggtcet cccagecage gacgtegtgg gagaatcagg 300
aagtcaaagc cacacagccg agaagcggca getggegtet cggaggeegt cacgegetgt 360
cactcegege cctteggagt tgccgctaaa ataccaactt caaccegggg ccggecacgg 420
agcctecege cgecectace ggegecoceeg geaccceeegg accecagege ccgegtcact 480
tactcctetyg cggtegecac ctgtetgggt geeggtetece tecetgectyg gecgeggege 540
gtccteceeg ttetegeagt cetegggetyg tgegetteee cectecaget acagecccag 600
cctettetet tegggaggga cgtegtecte ctecctectg ggeeggecat ccectgecteg 660

gggcttgeca gtggettegg agetgecgga agggctggece atggeteggyg ggetetgect 720
gecacctggag aagaggaagg acacggcccg agceggectcet cggtggaget ggggegtetg 780
agcgeggget cggtgggtece gegeggegeg gagetgggta taggggeegg cgegggetece 840
tcegegggee gegectgget ctetggegee ctettetgge cgetctegeg cacctecegece 900
acgccgggece caggectgeg cagetctecac atgtectgge ccaggaggte getgtcccett 960

geccatggac aggcccgete tggcaatgece ctgcacctee teccegecce ggecaggttyg 1020
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caccccgatg gtctecctge tcaaggagga 1050
<210> SEQ ID NO 153
<211> LENGTH: 1300
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 153
cccagtaagt caccaattaa gtctttacta cttaaaagca aaatccacct atgtcectgaa 60
cagtatccac tttacgagcc tcattatatg tacgagataa aattcagaaa taaataaata 120
tacatgtata cgtatacaaa tatatttcaa attaaaaaat acttttagat agtggtatgt 180
attacattta gaaattaata acgaagtaaa ttatgggatg tcatccacgce ctgtcccaaa 240
ggtaccgaat ttataaatca tctcaggtgce ggagcaggac aggttgaaaa taggaatgac 300
atgaacccge gcggaacagce tgccggegeg gtgtccaggg cggcaccceceyg ccceggtecceyg 360
geeectecayg cectgggece gaccectact acgectetge ctegacgega acgcggagec 420
cgagegegeg tcacgecgtyg tggggecgaa gaggctgeta ccecagaggeyg gagtgeggge 480
tcgegagggt ccccacccga ctetcegetee cgecagcace tacggacteg cgtcecccgece 540
gegegecgac tegggagcag caccgecccee ggcacaggag cctcacgege ctcettaccta 600
acaggaagtt gggtggaagc agcgcggacce cacggcacac cgaacgcact ccaacagaac 660
ccgacgcaga cacgegettt caaccggegg agacactgge agggccagaa acgcgegcag 720
cgggggeggyg aggteggtaa getcceegece cetgeccgag accecgeccee ggcececggece 780
cgecttttte tetgectece cteccectgeac gtacgggece cgeccctege gcegacgtttt 840
ttgttgacce ggaaacggat tctccggage cgaggtcege tegggtgagt gcecctecget 900
ttttgtggee aaacccagcce acgcagttcece cttectgegyg cgtectccac acceggggte 960
tgctggtecte cgcggatgte acaggctcgg caaccgecect cectgteggeg gggagtceccecg 1020
cgacgccecgg aaatgcteceg aagcectgtceg cccagctgece agatctgegt ctgtgteegg 1080
ttececgtecact gaggtcgece ctgtcecceggcee cttecaccect agttcectcectte accgtcecgece 1140
catcctatecg cgcgeggect caggtcccga tteggcatgt ggcettgtcett ccatcegtecce 1200
caccctegee cectettggece cctcagggca gcectgggat tcggcagacg ccagtcectcece 1260
ctgagatgct tccccatcct tecctcecgcee aggeccctacg 1300
<210> SEQ ID NO 154
<211> LENGTH: 1300
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 154
cgtagggect ggcggaggga aggatgggga agcatctcag ggaggactgyg cgtctgecga 60
atcccaggge tgcectgagg ggccaagagg ggcgagggtyg gggacgatgg aagacaagcce 120
acatgccgaa tcgggacctg aggccgegeg cgataggatyg ggeggacggt gaagagaact 180
agggtggaag ggccggacag gggcgacctce agtgacggaa ccggacacag acgcagatct 240
ggcagetggyg cgacaggcett cggagcattt ccgggegteg cgggactcecce cgecgacagyg 300
agggeggttyg ccgagectgt gacatcegeg gagaccagea gaccccegggt gtggaggacyg 360
ccgcaggaag ggaactgegt ggctgggttt ggccacaaaa agcggagggce actcacccga 420
geggaccteyg getecggaga atcegtttcece gggtcaacaa aaaacgtcege gegaggggeyg 480
gggcccgtac gtgcagggag gggaggcaga gaaaaaggcg gggcecgggec ggggceggggt 540
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ctcgggcagg ggceggggage ttaccgacct ccecgcccceg ctgegegegt tteotggecct 600
gccagtgtcet cecgeceggttyg aaagegegtg tctgegtegg gttetgttgg agtgegtteg 660
gtgtgcegtyg ggtccgeget gettccacce aacttectgt taggtaagag gcecgcgtgagg 720

ctectgtgee gggggeggtyg ctgcteecga gteggegege ggeggggacyg cgagtcecgta 780
ggtgcetggeyg ggagcgagag tcgggtgggg accctegega geccgcactce cgectetggy 840
tagcagccte ttcggeccca cacggegtga cgegegeteg ggetecegegt tcegegtegag 900
gcagaggegt agtaggggtc gggcccaggg ctggaggggc cgggaccggg cggggtgcecg 960
ccetggacac cgcgecggca getgttecge gecgggttcecat gtcattceccta ttttcaacct 1020
gtcectgctee gcacctgaga tgatttataa attcggtacce tttgggacag gcgtggatga 1080
catcccataa tttacttcegt tattaatttc taaatgtaat acataccact atctaaaagt 1140
attttttaat ttgaaatata tttgtatacg tatacatgta tatttattta tttctgaatt 1200
ttatctcegta catataatga ggctcgtaaa gtggatactg ttcaggacat aggtggattt 1260
tgcttttaag tagtaaagac ttaattggtg acttactggg 1300
<210> SEQ ID NO 155

<211> LENGTH: 1300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 155

accggegtee cgetggggge goegegagece caccceccaga gatgetgact cagcaagteg 60
ggaggggtty ggggtgggac ctgccaatct gcatttccaa ccggegecca ggtgacgetg 120
actctgetgyg tctacegtet tgggggtcac ctaattttte agegatgect cccagetggg 180
gaggccaaga agtgcctcge tcaaggtctt ccaacacceg acctccagac cctcaatcct 240
gggccageta caccgcaaac ctttccaget gtetetectg cgecctgegt ttetteccca 300
cgtcacttge cagggagecg ctaaacagca agaccgegeg ctetgegget ccagagtgeg 360
gattteggte gegtgegget ctgaccegegt cgecccatce ctggegggge cacgcacgga 420

cgecatgget ggegeegegg agecgggega tgegegegga ctetceecggg gecctgactg 480
tcectgagte cteectgegg ggggegtgeg cggeccgece cecgeggege cacgeggecce 540
ctceteggee ggggattggt gcgecgggeg gggcggggceg gggcgggata aaggcgceggy 600
gtctggetge geggggtetg cgggcagete caactctggg ttegtagttt gegetgggtyg 660
cgcaggaagyg tcagtgtggg ggtegecega cattteecee cegeggaggt gggagecgag 720
ccacatcttyg gagtggggac tggecgegga gegggttgece cagggecgge cgaggteggg 780
gegagecctyg cgeggegetyg gagactetge attcceggge gegegcaggyg tccceggecyg 840
tggtcgcaga gtcaggaggg geggcteegg ageceggege ggggagggee caggegceagt 900
cggggttgge agggcegegac actegetece ctecactttt gaaagggett cccacgecga 960
gaagaggggce gggcatggee ggcccggcega aaccggtttg tacagacttt gggaagecat 1020
cgectgegga gggtgggacce ccacagcecttg tccacctgece caggctgaga cctegtgtece 1080
tagtcctgga tgccccacgg gtttcectegte ccgggcageg gcgcacggga ggagaagact 1140
cceggtetge agtcagacct cectctgaga ccectceccectag ctcaggctta gagetttggg 1200
atttttetecg atccttteta getttcagat catccccacg taaagttcag actttaccag 1260

cccagagagt ttaaaaaaaa aaaaagagag agagagaaag 1300

<210> SEQ ID NO 156
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<211> LENGTH: 1300
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 156
ctttetotet ctetettttt ttttttttaa actctctggg ctggtaaagt ctgaacttta 60
cgtggggatyg atctgaaage tagaaaggat cgagaaaaat cccaaagetce taagcectgag 120
ctagggaggyg tctcagaggg aggtctgact gecagaceggg agtettcetee tccegtgege 180
cgctgecegyg gacgagaaac ccgtggggea tccaggacta ggacacgagg tctcagectg 240
ggcaggtgga caagctgtgg ggtcccacce tcegcaggeg atggettecce aaagtcetgta 300
caaaccggtt tecgecegggece ggccatgece geccctette teggegtggg aageccttte 360
aaaagtggag gggagcgagt gtegegeect gecaaccceeg actgegectyg ggeccteccce 420
gegecggget ccggagecge cectectgac tetgcegacca cggecgggga cectgegege 480
gecegggaat gcagagtcte cagegecgeg cagggctege cecgaccteg geeggecectyg 540
ggcaaccege tcegeggeca gtcecccacte caagatgtgg cteggetece acctecgegyg 600
gggggaaatyg tcgggcgacc cccacactga ccttectgeg cacccagege aaactacgaa 660
cccagagttyg gagctgeceg cagacccege gcagecagac cecgegectt tatccegecce 720

cgeeeagace cgcecaeggege accaatcece ggecgaggag gggecgegtyg gegeegeggg 780
gggegggecyg cgcacgecee cegcagggag gactcaggga cagtcaggge ccecgggagag 840
tcegegegea tegecegget cegeggegee agecatggeg teegtgegtyg geccegecag 900
ggatggggceyg acgcggtcag agccgcacge gaccgaaatce cgcactetgyg agecgcagag 960
cgegeggtet tgctgtttag cggctcecctg gcaagtgacg tggggaagaa acgcagggcyg 1020
caggagagac agctggaaag gtttgcggtg tagctggcecce aggattgagg gtctggaggt 1080
cgggtgttgg aagaccttga gcgaggcact tcttggecte cccagetggg aggcatcgcet 1140
gaaaaattag gtgaccccca agacggtaga ccagcagagt cagcgtcacce tgggegecgg 1200

ttggaaatgc agattggcag gtcccaccce caacccctece cgacttgctg agtcagcatce 1260

tctgggggtyg gggctcecgege geccccagceg ggacgcecggt 1300

<210> SEQ ID NO 157

<211> LENGTH: 800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 157

ctcatttegg geegetttte tcagagggca aagatgggte agggtgggat gttacattag 60
tgttgagact ctttggatce gtttegtggg taccgaggac gectgggtac gegggacagg 120
ctgcaccege ctgctagagg cgccccateg aggegecacg ggtgaagete cceggecccac 180

ctacggggeg gggcteegge teggtecgac tattgeccege ggtgggggag ggggatggat 240

cacgccacge gccaaaggeg atcgegacte tecttetgea ggtagectgg aaggetctet 300
ctctttetet acgccacccet tttegtggea ctgaaaagec cegtectete cteccagtece 360
cgectectee gagegttecee cctactgect ggaatggtge ggteccaggt cgegggtcac 420
geggeggagyg gggcegtggee tgccceegge ccagcecgget cttetttgece tetgetggag 480

tceggggagt ggegttgget getagagega tgecgggeeg gagttgegte gecttagtece 540

tcectggetge cgecgteage tgtgeegteg cgeagcacge gecgeeggtyg agtgagettg 600

agccgaggcg cagagagggg cgtgcaggtg cgggcgegga tggaggcgca ggtgtggegg 660
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cgcgageggyg tacaaggaac acctegtget gggeagette tttacggggg tetgtggttt 720

cgtgcacagg ggtgtgggtyg cagageggge tggcgaacce cgtectceggt agatteggtg 780
ctacctgcaa ctagaactcce 800
<210> SEQ ID NO 158

<211> LENGTH: 800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 158

ggagttctag ttgcaggtag caccgaatct accgaggacg gggttegeca geccgetcetg 60
cacccacacce cctgtgecacg aaaccacaga cccccgtaaa gaagetgece agcacgaggt 120
gttcecttgta ccegetegeg cegecacacce tgegectceca teegegeceyg cacctgeacy 180
ccectetetyg cgectegget caagetcact caccggegge gegtgetgeg cgacggcaca 240
getgacggeg gcagecagga ggactaagge gacgcaacte cggeccggca tcgetctage 300
agccaacgece actccccgga ctecagecaga ggcaaagaag ageeggetgg gecgggggea 360
ggccacgece ccteegecge gtgaccegeg acctgggace gcaccattee aggcagtagg 420

gggaacgcte ggaggaggceg ggactgggag gagaggacgg ggcttttcag tgecacgaaa 480
agggtggcegt agagaaagag agagagcctt ccaggctace tgcagaagga gagtcgcegat 540
cgectttgge gegtggegtyg atccatcece cteccccace gegggcaata gteggaccga 600

gecggagece cgecccegtag gtggggecegyg gagettcace cgtggegect cgatggggeg 660

cctetageag gegggtgcag cctgteccge gtacccagge gtecteggta cccacgaaac 720
ggatccaaag agtctcaaca ctaatgtaac atcccaccct gacccatctt tgecctctga 780
gaaaagcggce ccgaaatgag 800

<210> SEQ ID NO 159

<211> LENGTH: 800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 159

ttectgcagag ccagcagecg getcccacct acccaaggag agaagatcge tccaagacag 60
tgagagctte cctgecattt cagtgcaaag tcecctcecgga gegacctcag aggagtaace 120
gggccttaac tttttgegcet cgttttgcta taatttttet ctatccacct ccatcccacce 180
cccacaacac tctttactgg gggggtettt tgtgtteegyg atcteccect ccatggetcee 240

cttagccgaa gteggggget ttetgggegyg cctggaggge ttgggecage aggtgggtte 300

gecatttectyg ttgcctectg ceggggageyg gecgecgetyg ctgggegage gcaggagege 360

ggcggagegyg agegegegeg gegggeceggyg ggctgegeag ctggegeacce tgcacggeat 420

cctgegeege cggcagetcet attgecgeac cggcettecac ctgecagatce tgeccgacgg 480
cagcegtgcag ggcaccegge aggaccacag cctctteggt acgtactage atcccgaccece 540
cacccccate tgegecccag cteggetect cgttecctece cettgeacct cectetttge 600
ctgccaaggg cgtcatcgece gegeggagee cggagctcece ctggaccecat ccggtgcaag 660

acgcaggcetyg gggctgaagg getggecaga gcagecgegg ggagaaattt tcecetgetggt 720

ttgtcgecege agectectage agggcageag ctecagatge tgggggeggdyg aggagaaagg 780

gtgggcgcett cgcaagctcece 800

<210> SEQ ID NO 160
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<211> LENGTH: 800
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 160
ggagcttgeg aagcgcccac cctttetect ccegecccca gecatctggag ctgetgecct 60
gctagaggct geggegacaa accagcagga aaatttctee cegeggetge tctggecage 120
ccttecagece cagectgegt cttgcacegg atgggtecag gggagetecg ggetcecegege 180

ggcgatgacyg cccttggcag gcaaagaggy aggtgcaagg ggagggaacyg aggagecgag 240
ctggggegca gatgggggtyg gggtegggat getagtacgt accgaagagg ctgtggtect 300

geegggtgee ctgcacgetg cegtcegggeca ggatctgcag gtggaagecyg gtgeggeaat 360

agagctgeeg geggegeagg atgecgtgea ggtgegecag ctgegeagee cceggeccge 420
cgegegeget cegeteegee gegetectge getegeccag cageggegge cgcetceccegg 480
caggaggcaa caggaaatgc gaacccacct gctggeccaa gecctecagg ccgcccagaa 540
agcccccgac tteggectaag ggagecatgg agggggagat ceggaacaca aaagacccecce 600
ccagtaaaga gtgttgtggg ggtgggatgg aggtggatag agaaaaatta tagcaaaacg 660
agcgcaaaaa gttaaggccce ggttactect ctgaggtege tecggaggga ctttgcactg 720
aaatggcagg gaagctctca ctgtecttgga gegatcttet cteettgggt aggtgggage 780
cggctgetgg ctctgcagaa 800

<210> SEQ ID NO 161

<211> LENGTH: 1300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 161

cttaacccce ccatctecag ttatcccaat gaaccgacee cgagggggca ttteegetga 60
agtccgggge tgtaaaaaat taagtgagaa gagccgeget aaagccaage gtegtegtca 120
cccaaggtac tgcgetgatg cgetgeggge cgaccaggtg cteecgeegg ggegtettet 180

cctacgcagg aagggecacg ccgagagagg caggcaacaa gggcacgget ggaggcecgga 240

aggtcaccce gtoceeggeg gggegggege ggeccagect cacttecegg gcacgttegg 300
geggggegat tgcagggaac ggggcegggga ggcgacagte ceeggeteeg ccgegegeca 360
gecegectte getgecegga ggcegecgcag gectgggtte ceggacaget gageccgage 420
gecegecteee gaaaggtgaa ggcggcccgg ggaggegggg acggtgacgg gggegggggc 480
cgegggeggt cteccgacgg ctgtegeggg gecageccaa agceccecgat cccceggtage 540
tgcgettece gegeggggeg ceggagtagg gegggecaag ctggectgeg gecgeggegg 600

gaagaagggc tagcgaagca cccccgacceyg ggceccaggeg ceggacgecg gggggegect 660

cgctgeaact tetetttgga agecccgaca cgageceegg cecgegegeg cgetceccceca 720
cggccacgeg cgcaccctge cgeocgeace ccegegegee ctceegtcetat tttttectet 780
tcctttecate ctcacactet aaaataggte aaggggtgga agttacacct ggtgcagecce 840
tcggetetga tgcaaaagca gettttgece ctggetgegg gacagegetyg tgactacteg 900
caacgggaga gctgctgeca gtegecacac cgtgeggaaa gegecggega ccggagcact 960

gacaatggtc tgcatagggg agcggagaga agcttcectgtt gegeccctaga tccgectgect 1020

cggegecage cegcagggag gagggggege gacaggtegt ctagegegtyg ccccggagece 1080

cgegeceggg tetggceccgece tgggtgagtt cctgctegte cecctgecttt ccagtagecce 1140
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ggggtggcetyg tttaccttge aaacagcctt gcaatacgat caaaacaggc gagacagcca 1200
tgcagtaagg gattgcggga tgtgctttgg gtgtgagatt ggataaatca gaattcagag 1260
ataaaggaca tgtctagtgc cttaagggtt aaagtggatt 1300
<210> SEQ ID NO 162

<211> LENGTH: 1300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 162

aatccacttt aacccttaag gcactagaca tgtcctttat ctctgaatte tgatttatce 60
aatctcacac ccaaagcaca tcccgcaate ccttactgea tggetgtete gectgttttg 120
atcgtattge aaggctgttt gcaaggtaaa cagccaccece gggcetactgg aaaggcaggg 180
gacgagcagg aactcaccca ggcggcecaga ccegggegeg ggcteegggyg cacgegetag 240
acgacctgte gegeccecte cteectgegg gegggegeeg aggcagegga tcetagggege 300
aacagaagct tctcteeget ceectatgea gaccattgte agtgetcegg tegecggege 360
tttceegecacyg gtgtggegac tggcagcage tcteeegttg cgagtagtca cagegetgte 420
ccgcagecag gggcaaaage tgettttgea tcagagecga gggetgcace aggtgtaact 480
tccaccectt gacctatttt agagtgtgag gatgaaagga agaggaaaaa atagacggag 540

ggegegeggg ggtgcgggeg geagggtgceg cgcegtggecg tgggggageg cgcgcgeggyg 600

ceggggeteg tgtegggget tcecaaagaga agttgcageg aggegeccce cggegteegg 660
cgectgggee cggteggggg tgcttegeta geecttette cegecgegge cgcaggecag 720
cttggecege cctacteegg cgeccegege gggaagegea getacegggg atceggggget 780
ttgggctgge ccegegacag cegtegggag accgecegeg gecccegece ccgtcacegt 840
ccecegectee cegggecgee ttecaccttte gggaggegge getegggete agetgtcecegg 900

gaacccagge ctgeggegece tecgggcage gaaggceggge tggegegegyg cggagecggg 960
gactgtcegee tcccegecee gttecctgea atcegeccege ccgaacgtge ccgggaagtyg 1020
aggctgggee gegeccgecoe cgecggggac ggggtgacet tecggectcee agecgtgecce 1080
ttgttgectg cctcetcectegyg cgtggecctt cctgegtagg agaagacgcce ccggcgggag 1140
cacctggtecg geccgcageg catcagcgca gtaccttggg tgacgacgac gettggettt 1200

agcgcggetce ttctcactta attttttaca gcceccggact tcagcggaaa tgccccecteg 1260

gggtcggtte attgggataa ctggagatgg gggggttaag 1300

<210> SEQ ID NO 163

<211> LENGTH: 1800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 163

ctagcattta ctggattcca gagtcttgtt atttaagaat gecatcttaaa cggtactatce 60
aaattcatgt tacgtgcage ccagattgtt ttgggcagea cgaaaagttt ctgaggeget 120
gegtgtacce caccccagga caccegtgtgt gegegecgag ctgagtgega ggaacgtgge 180

gegagggecyg ggggatgceeg ggctgegtgyg gtgtgagece tegegegacce gogacceaga 240
gecteteceg ctetegecgg aacgtgacceyg cagecgcace tctectecag cectttecca 300
gccagacgcet tccttttagg tecttetggyg cgtttattgt aaattctgeg actaaaacac 360

gecggtgage ccggeccace gacagatgga tcaatcgece ccttecegge taggggagga 420
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ggaacccecee aacccecggag cctagggage cgggagcetge ctegggacga getectegga 480
geccageegg ctgeggagee ceggecceggyg teggtetegg ggecctectyg ceggggtggy 540
gtgcgagece ctgcccgatt cectetgggge ggttcaggca ggtttgeegyg cctecgagga 600
ggtggtcagg gcgcectgge ccagcaggcet tcetteccgag ceggggggay gggagaccgg 660
ctggggaagg ggcatctcga aggggtggag gccggggegg gcgggaggca agcgegecgce 720
gggcegtgagg gcaaagttee cgaggtccege geggagagca cacgtgtatyg tgegegeggg 780
gectaggeegg ggccggeagg atgegttggg ttegggggeg cgeggggceg gcegecgaagg 840
ggataattce tttcectgge accategggyg agacgetttg teggectegyg ctectgggeg 900
cagggacgcece ttageccacg gagggtggag ccccectcag accegggeca cceggetgggg 960
tttttctaac geccctgceee ccgagecccee ggatggeteg ggccccacgg actccgegcece 1020
ctccagecte agetcagete cccaggette ccagacccag cggegeaggdg ggegggggcea 1080
ggggcagtgg gggttggagg gcgcagecgg tcecccagggt ggggagaget gceggggggag 1140
gaggaggagg gtgccgacge ttgagtgggt tcgagcccga gecgtagecyg ggggagecag 1200
tcagttteceg gccaaggcag caggtcagte ccaggaaggg cgggcgattyg agecgaggga 1260
geeggegget gggetctect cteggecege gatcccegge gecgeogoag cagacacage 1320
caccgecace gecttegect tgtegecgee geegetgeag agcategtag cteegecgeg 1380
cteceegegeo cegegecocag cgecgecage cgectgggag cecgagegee gagecegggg 1440
cggaggagag gggcgctgge gcgagagccc gggcgaggga gccgcgaagg gagaaggggy 1500
cgggeggagg gaggagcagg dagagtggga gaagggggag ggagagagga gagcgaggga 1560
gagctggaga gagcgagage aaagagcgag cgagggagag gagagagaga gagaggagag 1620
agaaagacac acgcacgcag agacacacgg tcactggaat tccattagaa aaaagtgagce 1680
cgagcaaggg ttagcgggag aagatttttt tgaatcttgt cttcegtcttg gtgcgaaaga 1740
agcgactcca gtctectegte ctcgaagcte cgactggatt gttcecttggge getgacacce 1800
<210> SEQ ID NO 164

<211> LENGTH: 1800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 164

gggtgtcage gcccaagaac aatccagtceg gagcttcegag gacgagagac tggagtcget 60
tctttegcac caagacgaag acaagattca aaaaaatctt ctcccgctaa cccttgeteg 120
gctcactttt ttctaatgga attccagtga ccgtgtgtet ctgegtgegt gtgtetttet 180
ctctectete tetcetcectete cteteecteg ctegetettt getctegete tetecagete 240
tcectegete teoctetetee cteccectte teccactete cetygetecte cctecgeccy 300
cceccttete ccttegegge teectegece gggetcetege gecagegece ctetectecyg 360

ceccegggete ggegeteggg cteccaggeg getggceggeg cggggcegegg ggcgcgggag 420
cgeggeggag ctacgatget ctgcagegge ggeggegaca aggegaagge ggtggeggtg 480

geggtggegg cggeggegge gecggggate gegggcecgag aggagagcecc agccgecgge 540

tcectegget caatcgecceg cecttectgg gactgacctg ctgecttgge cggaaactga 600
ctggctecce cggctacgge tegggetega acccactcaa gegteggeac cctectecte 660
ctcecccege agetcetecee accctgggga ceggetgege ccetecaacce ccactgeccce 720

tgccceegee cectgegeeg ctgggtetgg gaagectggg gagetgaget gaggetggag 780
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ggcgeggagt cegtggggee cgagecatce gggggctegg ggggcaggge gttagaaaaa 840

cceccageagyg tggecegggt ctgagggggg ctecacecte cgtgggctaa ggegtcecectg 900
cgcccaggag ccgaggecga caaagegtcet ccecgatggt gecagggaaa ggaattatce 960
cctteggege cggeocogag cgeccocgaa cccaacgeat cetgeeggee cceggectage 1020

ccegegegcea catacacgtg tgctctecge gcggaccteg ggaactttge cctcacgecce 1080
geggegeget tgecteccege ccegeccegge ctcecaccect tegagatgec ccettecccag 1140
ceggtetece cteccecegg ctegggaaga agectgetgyg gecagggege cctgaccace 1200
tccteggagg ccggcaaacce tgcctgaacce gecccagagyg aatcgggcag gggctcgcac 1260
cccacccegg caggagggcece ccgagaccga ceegggecegyg ggctecgeag cceggetggge 1320
tcecgaggage tegtceccgag gcagcteccg gctecctagg ctceceggggtt ggggggttece 1380
tcetececta gecgggaagyg gggcgattga tcecatctgte ggtgggccgg getcaccggce 1440
gtgttttagt cgcagaattt acaataaacg cccagaagga cctaaaagga agcgtctgge 1500
tgggaaaggg ctggaggaga ggtgcggetyg cggtcacgtt ceggcgagag cgggagaggce 1560
geggggtege ggtegegega gggctcacac ccacgcagec cggcatcece cggecctege 1620
gccacgttee tcegecactcag cteggcgege acacacggtg tectggggtg gggtacacge 1680
agcgcctcag aaactttteg tgctgcccaa aacaatctgg gcectgcacgta acatgaattt 1740
gatagtaccg tttaagatgc attcttaaat aacaagactc tggaatccag taaatgctag 1800
<210> SEQ ID NO 165

<211> LENGTH: 1300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 165

aaacagcatt agccttctcce catcaaaagt ccggaagetyg ccecttcagte gtcaaagtgt 60
ttgccttaat ttgcaatcgt tatgacttga gccaaatgct tatacctcat ttgtgtegta 120
tatgtgaaga tacaattgca aatcgttcac gaccttgagt caagaccttyg agtttcctga 180
ggtcaggaga ccgttaggga atgtgagtgt cccagacggg cgctgagecc agetcggaga 240
cccaccccege ccegtagecage ggcgcegggeco ccagagagece ccegeactegyg ccgegectca 300
gttacgctga cteggetgtyg cccgecagtgt cgegetgteg cgtagecagg tgtegcecggyg 360

ctggegeggt tatttatgac tgegtggttyg ggetgggggt teggggeegyg ggagcagecg 420

ggatcegecg cctettecat gatcetteceg ggcecgaacca cgggaccget acgetgaagg 480

tggegtegeg ggtceceggg gecgegegag tgtaggggte geteteggee ggecgcegaag 540

ctegeggeac cgactteteg cgagattteg gegaccecee cececgecce cgecectecg 600
ttctetgece ccteccaget ctggtgtggg cggectecge tatggetgeg ctgcgaagge 660
tcttgtggee gecacceegg gtgtectecte cactetgege tcaccagece ctecttggge 720
cgtgggggeyg gectgeggtyg accaccctgg gecttectgg ceggeectte tecteccgag 780

aggatgagga gagggctgtg gcggaggcgg catggaggceg geggeggcege tggggggage 840
tgagcgtgge ggcggeggee ggcegggggge tggteggect ggtatgetac cagetgtacg 900
gggaccccag ggccggceteg ceggcegaceyg ggcgaccecte aaagagegeyg gocacggage 960
ccgaggacce geccogagge cgggggatge tgeccatcece agtggegget gcecaaggaga 1020
cggtgagtgce gcgagcgege gtcacacctg cgcgggggat gtgacctteg tgccgggtac 1080

gcaggaccct ggaggctgtg gggacggtge aagegetgtg gecgegggtyg aggaacttec 1140
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cgtgagcegag gctgacacct aggccggaca gectaggate cggtcaccca cgtattggga 1200
agaccagtga tgctgtccct gatgcatcag gaccttaaag gtggctgcag ctaccaagta 1260
tcaatccaaa cccaaaacca acacccctcee ccctcettaca 1300
<210> SEQ ID NO 166

<211> LENGTH: 1300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 166

tgtaagaggyg ggaggggtgt tggttttggg tttggattga tacttggtag ctgcagccac 60
ctttaaggte ctgatgcate agggacagca tcactggtet teccaatacg tgggtgacceg 120
gatcctagge tgtceggect aggtgtcage ctegetcacg ggaagttect caccegegge 180
cacagcgett gcaccgtecee cacagectee agggtcectge gtacceggea cgaaggtcac 240
atccceegeg caggtgtgac gegegetege geactcaceg tetecttgge agecgecact 300

gggatgggca gcatcccceg gecgegggge gggtectegg geteegtgge cgegetettt 360

gagggtcegee cggtegecgg cgageceggece ctggggtcecee cgtacagetyg gtageatacce 420
aggccgacca gcccocogee ggeogecgee gecacgetea getecececa gegecgecge 480
cgectecatyg cegectecge cacageccte tectecatect ctegggagga gaagggecgg 540
ccaggaagge ccagggtggt caccgeagge cgeccccacg geccaaggag gggctggtga 600
gegcagagtyg gaggagacac ceggggtgge ggccacaaga gecttegeag cgcagecata 660

geggaggeeg cccacaccag agctgggagg gggcagagaa cggaggggcg ggggcggggy 720

ggggggtege cgaaatcteg cgagaagteg gtgccegegag cttegeggeco ggecgagage 780

gacccctaca ctegegegge cecggggace cgcegacgeca ccttcagegt ageggteceg 840
tggtteggee cgggaagatce atggaagagg cggeggatece cggetgetcee ceggecccega 900
acccccagece caaccacgca gtcataaata accgegecag cecggegaca cctggetacg 960

cgacagcgeg acactgeggg cacagcecgag tcagegtaac tgaggcegegyg ccgagtgcegg 1020
ggctectectgyg ggcccecgegee gctgctacgg geggggtggg tetccgaget gggctcageyg 1080
ccegtetggg acactcacat tecctaacgg tctectgace tcaggaaact caaggtettg 1140
actcaaggtc gtgaacgatt tgcaattgta tcttcacata tacgacacaa atgaggtata 1200
agcatttggce tcaagtcata acgattgcaa attaaggcaa acactttgac gactgaaggg 1260
cagcttecgg acttttgatg ggagaaggct aatgctgttt 1300
<210> SEQ ID NO 167

<211> LENGTH: 1300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 167

cctggegegyg acaggaccca gaaacaaace acageceggg gegecageege cagggcgaag 60
gttagttceg gteectteee cteccctece cacttggacyg cgettgegga ggattgegtt 120
gacgagactc ttatttattg tcaccaacct gtggtggaat ttgcagttge acattggatc 180
tgattcgece cgecccgaat gacgectgee cggaggcagt gaaagtacag ccgegecgece 240
ccaagtcage ctggacacat aaatcagcac geggecggag aacccegcaa tcetetgegece 300
cacaaaatac accgacgatg cccgatctac tttaaggget gaaacccacg ggcectgagag 360

actataagag cgttcectac cgccatggaa caacggggac agaacgccce ggecgetteg 420
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ggggcceegga aaaggcacgg cccaggacce agggaggcege ggggagecag gectgggecc 480
cgggteccca agacccttgt getegttgte geegeggtece tgetgttggt gagtcecccege 540
cgcggtecct ggetggggaa gagegtgect ggcgectgga gagggcaggg agagaggggy 600
acacggeggyg ggtgegtgge cegggtegee tgeggeeggg catgtecggg caagacgcac 660

cagtcgtegyg agtcggggga agagatgggt cceegggttg ggcaggageg acctgggecg 720

ccagggaaca gagcgegege tccacttggt gtaaattcecee gaatccagtyg ggggagggcyg 780
acaaggaggg aattcccgag taagctgegt gaagccacgyg agaggtcegte ggactttgat 840
tttgttttcet ttcecttactt tetgtttett tetettttte tetttettee tttetttecce 900
tcecttectt cectegetecag ttectgectt aatttetttt tettttgcge cttecgaatga 960

attcctaaag gecgctcattg cagatcgett tgaacctgeg geccggcgaag aactcccectg 1020
tggtcgetge ggcccagtgg ttececgttecg tgcgecgggag tegtecgeggg cgcagcetgga 1080
gaggccccett ccectectta gecggctgege cecctacgegt geggggccgce tcatcgecaa 1140
tgccattgtt tggggttcecct tgggaaaacg agatttagga gaagggagtt gtggcacttg 1200
gggcctgacce tgcttgataa tagcagcetge attttggcect gggaagagcec tttettgeca 1260
cctecttggca agtatccecgtyg ataatgggga agggacaaag 1300
<210> SEQ ID NO 168

<211> LENGTH: 1300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 168

ctttgtcect tccccattat cacggatact tgecaagagg tggcaagaaa ggctcttece 60
aggccaaaat gcagctgeta ttatcaagca ggtcaggecce caagtgccac aactccctte 120
tcctaaatct cgttttecca aggaacccca aacaatggea ttggegatga geggecccege 180

acgcegtaggyg gcgcagecge taaggagggg aaggggecte tecagetgeg ccegegacga 240

ctccecgegea cggaacggaa ccactgggece geagegacca caggggagtt cttegecgge 300
cgcaggttca aagcgatctg caatgagege ctttaggaat tcattegaag gcgcaaaaga 360
aaaagaaatt aaggcaggaa ctgagcgagg aaggaaggga gggaaagaaa ggaagaaaga 420
gaaaaagaga aagaaacaga aagtaaggaa agaaaacaaa atcaaagtcc gacgacctet 480
cegtggette acgcagetta ctegggaatt cectecttgt cgeectcece cactggatte 540
gggaatttac accaagtgga gcgcegegete tgttecctgg cggeccaggt cgetectgec 600
caacccgggyg acccatctet teccccgact ccgacgactg gtgegtettg cceggacatg 660
cceggecgea ggcgaccegg gocacgeace ccegecgtgt cecectetet cectgeccte 720
tccaggegee aggcacgete ttecccagee agggaccegeg geggggacte accaacagca 780
ggaccgegge gacaacgage acaagggtcet tggggacceg gggeccaggce ctggetecec 840
gegecteect gggtectggg cegtgecttt teegggecee cgaageggeco ggggegttet 900
gtcecegttyg ttecatggeg gtagggaacyg ctcettatagt ctetcaggec cgtgggttte 960

agcccttaaa gtagatcggg catcgteggt gtattttgtg ggcgcagaga ttgecggggtt 1020
ctececggecge gtgctgattt atgtgtccag gctgacttgg ggcggcgcegg ctgtacttte 1080
actgccteeg ggcaggcgte attcggggcg gggcgaatca gatccaatgt gcaactgcaa 1140

attccaccac aggttggtga caataaataa gagtctcgtc aacgcaatcc teccgcaagceg 1200

cgtccaagty gggaggggag gggaagggac cggaactaac cttegecetyg geggetgege 1260
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ccegggetgt ggtttgttte tgggtectgt ccecgegecagg 1300
<210> SEQ ID NO 169
<211> LENGTH: 800
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 169
tgccectttt ctgagtgett ggaagtgact getgcaagtyg acaagtgacce acgectttte 60
ccecgegggt ataaattcag aggcgetgeg ctecgattet ggcagtgcag ctgtgggaac 120
ctctecacge gcacgaactc agccaacgat ttectgataga tttttgggag tttgaccaga 180
gatgcaaggyg gtgaaggagc gcttectace gttagggaac tctggggaca gagegcccecg 240
geegectgat ggecgaggca gggtgcgace caggacccag gacggegteg ggaaccatac 300
catggccegg atccccaaga ccctaaagtt cgtegtegte ategtegegyg tectgetgee 360
agtgagtcce ggcegeggte cctggetggg gaagagegea cctggegecyg ggagggggca 420
gggagacggyg gacacggcag ggatgectgg cectggtcac ctgeggecegg geatgtceegyg 480
gcaggacgaa ctcgeegteg gagtcagggg aagaactggg teccceggget gggcaggagyg 540
gaccecggeeyg cgagggagca gagaggceggt ccccectgget gecccgagec cgcgaaggga 600
gggaagttcce agaatcgaga gagggaggga gtcaaggtgg aacccataga gtgagcctece 660
tgaagacaca gagcggttgce ctctctcatt aattaattaa ttagttaata aaattaacce 720
catgtttaca ttcttaaacg tgttccttgg agatcggttt aaccaacagce cagtgaaaaa 780
acttttcagc gctgtcttta 800
<210> SEQ ID NO 170
<211> LENGTH: 800
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 170
taaagacagc gctgaaaagt tttttcactg getgttggtt aaaccgatct ccaaggaaca 60
cgtttaagaa tgtaaacatg gggttaattt tattaactaa ttaattaatt aatgagagag 120
gcaaccgcete tgtgtecttca ggaggcetcac tcectatgggtt ccaccttgac tecectceccte 180
tctegattet ggaacttecce tececcttegeg ggetegggge agecaggggyg accgectcete 240
tgcteecteg cggeegggte cctectgece ageccgggga cccagttett cccectgacte 300
cgacggcegag ttcegtectge ccggacatge ceggecgeag gtgaccaggyg ccaggeatce 360
ctgcegtgte cccegtetece tgcccectee cggegcecagyg tgcgetette cccagecagg 420
gaccgeggee gggactcact ggcagcagga ccgcgacgat gacgacgacg aactttaggg 480
tcttggggat ccgggecatg gtatggttee cgacgcegte ctgggtcectyg ggtcegeacce 540
tgccteggee atcaggegge cggggegete tgtccccaga gttecctaac ggtaggaage 600
gctecttecac cecttgcate tctggtcaaa ctcccaaaaa tctatcagaa atcgttgget 660
gagttcegtge gegtggagag gttceccacag ctgcactgece agaatcggag cgcagcgect 720
ctgaatttat accecgegggg gaaaaggegt ggtcacttgt cacttgcage agtcacttcee 780
aagcactcag aaaaggggca 800

<210> SEQ ID NO 171
<211> LENGTH: 1300

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 171

gaaataactt gagccaggga tcaaacacta agattggcag gaaatgagca ggaagaggta 60
gcggggtece tgacgccatc tattcaattg tttttcagaa gaggtatcag ctcttgaagg 120
cttacttctc aatactggct gcgagagcaa gaatggtgtg taatttacaa aagccgtcat 180
tgctgtaggt aagttgtagce aaacgactcg cgcccgagca ttcccgecce cgectteget 240
gcggececge ccacgacgac cctggggaac tacaagtccce gccatacagce ggggagegec 300
cggagctege gecggocceg cccccagcece ggtccccace cecggctceeg ccceccggece 360
ccteeegeeg ggtcaaccee gaagagtcge cggtggecege ggcagacgga agcocgaacga 420
gttectegge ggctgcagga tgggggactc caaagtgaaa gtggcggtgce ggatacgacc 480

catgaaccgg cgaggtgaga gecgageect cctgggecge cggggeggag geggcaggtg 540
cctggegege cctteecteg gecgeoegtgg ggggteegge ggcccegece ctatagtcag 600

cggeggggey cgaggagggg cecggggace ctgaaacceg cteecgeget gagacgecceg 660

getecectett ctececteee tteeccecectyg gecagecceg teectggege cgtegggecc 720
ctegtgeegyg ccccgetgee cctteegect gegeccgece cgecccetgeg ccecettttgece 780
ctctegtete cccecggaggt teccgaggge geecteggece ctegegecca gectegtect 840
ggccecteag cctegetect tecccgecag ctgtcategt cgecccegeyg cgegggtege 900
cagccectge ageccgecte gggaccgece gggaccecee gggacccege gtetegeceg 960

ggtecgeccaa gectgcaceg ccttggecceg cggcegggaag aagggcaggg ggcecaggegyg 1020
gtgceccecgeg gegagttect tcecacctggg cgtcectgaga ttggggtcag gtggaggaga 1080
tgccctttte gttgtttttyg gacagttgag aaagttttgg ttttgcctga agtctcatte 1140
atcatctctc aataaatagc taaagtgcca agattcttgt ggaattgtat ctttctgaca 1200
ttctecttaac tectgcaggga gtgtagagaa ggcagataaa ccgagtacat ttaaataatc 1260
tgtagaccecg gggagtggag agaaccccaa aagtcagggg 1300
<210> SEQ ID NO 172

<211> LENGTH: 1300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 172

ccectgactt ttggggttet ctecactece cgggtctaca gattatttaa atgtactegg 60
tttatctgee ttetctacac tecctgcaga gttaagagaa tgtcagaaag atacaattcece 120
acaagaatct tggcacttta getatttatt gagagatgat gaatgagact tcaggcaaaa 180
ccaaaacttt ctcaactgtc caaaaacaac gaaaagggca tctectccac ctgaccccaa 240
tcteaggacyg cccaggtgga aggaactege cgeggggeac cegectggee ccctgecctt 300

ctteecegeeg cgggecaagg cggtgcagge ttgggegace cgggegagac geggggtecce 360
ggggggteec gggeggtece gaggegggcet gcaggggctg gegacccgeg cgcegggggcyg 420
acgatgacag ctggcgggga aggagcgagg ctgaggggec aggacgagge tgggegegag 480
ggccgaggge geccteggga accteegggyg gagacgagag ggcaaaaggyg cgcaggggeg 540
gggegggege aggceggaagg ggcagegggg ccggcacgag gggcccgacyg gcgcecaggga 600
cggggctgge caggggggaa gggaggggag aagagggage cgggegtcetc agegegggag 660
cgggttteag ggtceceggg ceectecteg cgeccegeeg ctgactatag gggeggggece 720

gecggacceee ccacggegge cgagggaagyg gegegecagg cacctgecge ctecgecceg 780
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gcggeccagg agggctegge tctcaccteg ceggttcatg ggtcegtatcce gcaccgecac 840
tttcactttg gagtccccca tcectgcagece gcoccgaggaac tcegttegget tccegtcetgec 900

geggecaceg gcgactctte ggggttgace cggcgggagg gggcecggggg cggagecggyg 960
ggtggggace gggctggggg cggggcecegge gcegageteeg ggegetccce getgtatgge 1020

gggacttgta gttcecccagg gtcgtegtgg geggggecge agegaaggceg ggggcgggaa 1080
tgctcgggeg cgagtcgttt gcectacaactt acctacagca atgacggctt ttgtaaatta 1140
cacaccattc ttgctctege agccagtatt gagaagtaag ccttcaagag ctgatacctce 1200
ttctgaaaaa caattgaata gatggcgtca gggaccccegce tacctcecttee tgctcattte 1260
ctgccaatct tagtgtttga tccctggcte aagttattte 1300
<210> SEQ ID NO 173

<211> LENGTH: 1550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 173

acccectect tecttettte cctacegece cacgegegac ceggggatgyg ctceegtggece 60

tcacgagaac agctctettg ceccatggee ggacctecee accetggege ccaataccge 120

caacaccagt gggctgecag gggtteegtyg ggaggeggece ctageegggg ccctgetgge 180

getggeggty ctggecaceg tgggaggcaa cctgcetggte ategtggeca tegectggac 240
tccgagacte cagaccatga ccaacgtgtt cgtgactteg ctggeegeag ccgacctggt 300
gatgggactc ctggtggtge cgceggegge caccttggeg ctgactggec actggeegtt 360
gggcgecact ggetgcegage tgtggaccte ggtggacgtg ctgtgtgtga ccgecageat 420
cgaaaccctyg tgegeectgg cegtggaceg ctacctgget gtgaccaace cgetgegtta 480
cggegcactyg gtcaccaage getgegeceg gacagetgtg gteetggtgt gggtegtgte 540

ggcegeggty tegtttgege ccatcatgag ccagtggtgg cgegtagggyg ccgacgecga 600
ggcgcagege tgccactcca accegegetyg ctgtgectte gectccaaca tgecctacgt 660

gctgetgtee tecteecgtet ccttectacct tectettcete gtgatgectet tegtcectacge 720

gegggtttte gtggtggeta cgcegecaget gegettgetyg cgeggggage tgggecgett 780

tcegeccgag gagtcetecge cggegecgte gegetctetg gececggece cggtggggac 840
gtgcgeteeyg cccgaagggg tgcccgectyg cggeceggegg cecgegegeco tectgectet 900
ccgggaacac cgggecctgt geaccttggg tctcatcatg ggcaccttca ctetetgetg 960

gttgccctte tttetggceca acgtgctgeg cgccectgggg ggcccectete tagtcecceceggy 1020
cceggettte cttgecctga actggctagg ttatgccaat tectgecttceca acccgctcat 1080
ctactgccgce agcccggact ttecgcagcege cttecgeegt cttetgtgee getgeggecg 1140
tcgectgect cecggagcect gegecgecge ccgeccggece ctcetteceet cgggegttece 1200
tgcggecegg agcageccag cgcageccag getttgcecaa cggctcegacyg ggtaggtaac 1260
cggggcagag ggaccggegg ctcagggteg ggaagcatge gatgtgtceeg tgggtcaact 1320
ttttgagtgt ggagtttatt aagagaaggt gggatggctt tgcttggaga gaaaagggaa 1380
cgaggagtag cgaaccaaaa tgggacccag ggtcecctttte tttceccggatce cagtcactag 1440
ggtagaagca aaggagggcg agcgggecgt cgttectcac ccaaggaccce aaggtgcgec 1500

accggaaagce gctgeggtgt cccgaggact ctegectege ctggtegget 1550

<210> SEQ ID NO 174
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<211> LENGTH: 1550
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 174
agccgaccag gcgaggcegag agtecteggg acaccgeage getttecggt ggegcaccett 60
gggtcettgyg gtgaggaacg acggcccget cgecctectt tgettctace ctagtgactg 120
gatccggaaa gaaaaggacc ctgggtccca ttttggtteg ctactecteg ttecctttte 180
tctecaagca aagccatccee accttetett aataaactec acactcaaaa agttgaccca 240
cggacacatce gcatgettee cgaccctgag ccgeeggtece ctetgececeg gttacctace 300
cgtegagecg ttggcaaage ctgggetgeg ctgggetget cegggecgea ggaacgecceg 360

aggggaagag ggccgggegg gceggceggcege agggcetecegg aggcaggcga cggcecgcagce 420

ggcacagaag acggcggaag gcgctgcegaa agtcceggget geggcagtag atgagegggt 480

tgaaggcaga attggcataa cctagccagt tcagggcaag gaaagecggdg cccgggacta 540
gagaggggce ccccagggeg cgcagcacdgt tggccagaaa gaagggcaac cagcagagag 600
tgaaggtgce catgatgaga cccaaggtge acagggeceg gtgttecegg agaggcagga 660

ggegegeggyg cegeeggeceg caggcegggea cccectteggg cggagegcac gtecccaceg 720
gggcegggge cagagagcege gacggegceceg gceggagacte ctegggegga aageggecca 780
geteceegeyg cagcaagcege agcetggegeyg tagccaccac gaaaaccegce gegtagacga 840
agagcatcac gagaagagga aggtagaagg agacggagga ggacagcagce acgtagggca 900
tgttggagge gaaggcacag cagcgcegggt tggagtggea gegetgegee teggegtegg 960
ccectacgeg ccaccactgg ctcatgatgg gegcaaacga caccgeggece gacacgacece 1020
acaccaggac cacagctgte cgggegecage gettggtgac cagtgegecg taacgcageg 1080
ggttggtcac agccaggtag cggtccacgg ccagggcgca cagggtttcecg atgectggegyg 1140
tcacacacag cacgtccacce gaggtccaca getegeagece agtggegece aacggcecagt 1200
ggccagtcag cgccaaggtg gecgeeggeg gcaccaccag gagtcccatce accaggtegg 1260
ctgcggcecag cgaagtcacg aacacgttgg tcatggtcetg gagtctcgga gtccaggcecga 1320
tggccacgat gaccagcagg ttgecteeca cggtggecag caccegecage gcecagcaggg 1380
cceecggcetag ggcecgectee cacggaacce ctggcagecce actggtgttg geggtattgg 1440
gegecagggt ggggaggtee ggccatgggyg caagagagcet gttetegtga ggecacggag 1500

ccatccecgg gtcecgegegtyg gggcggtagg gaaagaagga aggagggggt 1550

<210> SEQ ID NO 175

<211> LENGTH: 1800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 175

cgcagaccca gcaggagage gcaacctage atctttaagg ttegettage ccttectgtg 60
cacctggaag gaagccttat cttaaactce cttccaccta gagtttattt tegectgegt 120
gecgacaggge ttttgtactt aagtgagtta aggaatgaac cccgaactct tctgggaaag 180
ccaccaacgt tcccccegea ceecteccag ggttectgac cacggagact ctgettgggg 240
cacaggtgtyg ggagtcgcaa acttttetet gegeegtect tttecgegtyg gaatgggacg 300

gagcagcect cccaggeget gectggetge ggaggggage gggcagegag agectegggt 360

ctecegectgyg gtteecegggt cteeggggeg ctggectegg tetecgegea gegtecageg 420
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acccctgteg ggggttcecceg gcagccgcege cgccaccceee cgcccggceca gcegegggagg 480
aaaaggggct gcgccecggga gcgcecgagece caggctccte ceggtggegt gtceegegect 540

€ggggtgggg gtgtggtggg gaagagggag ggggcgaggce caggggaggg tgcgaaggag 600
gegectgect ccaacctgeg ggcgggaggt gggtggetge ggggcaattyg aaaaagagec 660
ggcgaggagt tccccgaaac ttgttggaac tcegggeteg cgeggaggeco aggagetgag 720
cggeggegge tgccggacga tgggagegtyg agcaggacgg tgataaccte tccccgateg 780
ggttgegagyg gegcegggcea gaggccagga cgcgagcecge cagceggtggyg acccatcegac 840
gacttcecegg ggegacagga gcagcecccega gagecaggge gagegecegt tccaggtgge 900
cggaccgece gecegegteeg cgecgegete cctgeaggea acgggagacg ccccegegea 960
gegegagege ctcagegegg cegetegete teccectega gggacaaact ttteccaaac 1020
ccgatccgag cecttggace aaactegect gegecgagag cegtcegegt agagegetcece 1080
gtcteeggeyg agatgtcecga gegcaaagaa ggcagaggca aagggaaggyg caagaagaag 1140
gagcgaggcet ccggcaagaa gecggagtee geggcegggca gecagagecce aggtgggtge 1200
gcagecgcegge ccgggcccca cgatcctect ccectgcectecte ctactectece tectectegy 1260
atgcecgtgge ctctecctece cectetecct cgecegtect cttegecctg cgectetgage 1320
gccegttgag tegegeggtg ctteccectece tgggggccge cgctcacctg ggegccgagt 1380
cctaceggge gectacgecoe agagetcagg gcaagggaca geagtecegg ccgcaccecte 1440
ccagagtcce gggagegett cgetcectgg cacggeccct ceccagegee ttageggetg 1500
agcccagece gggagtggga cctgggetat aggagtegag getgegtgeg cgegtgecce 1560
gcgecataag cgctttgcac gggggccegtg tgccctctag cgggaaacgce tggaatgggce 1620
cgectggagyg gagageceggt ceecteggtyg tgectggeag cgcagaagtyg ggtggtcegag 1680
caagaggccg cgtgggaagt tagcttecgge gttttgggge acagggcaag cgatgtagag 1740
tgcgecgecgg ttcatcttga ttcagtectg tgctacggag actcaagagce agcggcaggg 1800
<210> SEQ ID NO 176

<211> LENGTH: 1800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 176

cectgeeget getettgagt ctecgtagea caggactgaa tcaagatgaa ccggegegea 60
ctctacatcg cttgeectgt gecccaaaac gecgaagcta acttcecacg cggectettg 120
ctcgaccace cacttetgeg ctgecaggea caccgagggg accggetcete cctcecaggeg 180
geccatteca gegttteceg ctagagggca cacggeccee gtgcaaageyg cttatggege 240
ggggcacgeg cgcacgcage ctcgactect atageccagg teccactece gggetggget 300

cagccgctaa ggegetgggg aggggecgtyg ccagggageg aagegetece gggactetgg 360
gagggtgegg ccgggactge tgtcccttge cctgagetet gggegtagge geccggtagg 420
actceggegece caggtgageg geggeccceca ggaggggaag caccgegega ctcaacggge 480
gctcagageg cagggcgaag aggacgggcg agggagaggg ggagggagag gccacggcat 540
ccgaggagga ggaggagtag gaggagcagg aggaggatcg tggggcccgg gecgegcetge 600
gecacccacct gggcetetgge tgcccgecege ggactcegge ttettgeegyg agectegetce 660

cttettettyg cecttecctt tgectetgee ttetttgege teggacatcet cgecggagac 720

ggagcgctet acgecggacgg ctcteggege aggcgagttt ggtccaaggyg cteggatcegg 780
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gtttgggaaa agtttgtcce tcgaggggga gagcgagegg cegcegcetgag gegetcegege 840
tgegeggggg cgtctecegt tgcctgeagg gagegeggeyg cggacgcegge gggeggtecg 900
gecacctgga acgggegcete gecctggete teggggetge tectgtegece cegggaagte 960
gtcgatgggt cccaccgctg gcggctegeg tectggecte tgecccecggegce cctegcaacce 1020
cgatcgggga gaggttatca ccgtcectgct cacgctcecca tegtcecggca gecgecgecg 1080
ctcagctect ggectceccecgeg cgagcecccgga gttceccaacaa gtttecgggga actcectegece 1140
ggctecttttt caattgccce gcagccaccce acctcececcgec cgcaggttgg aggcaggcegce 1200
cteccttegeca cecteceetg gectegecce ctecectette ceccaccacac ceccaccecyg 1260
aggcgeggac acgccaccgg gaggagectg ggeteggege tecegggege ageccectttt 1320
cctecegege tggecgggceyg gggggtggeg gegeggetge cgggaacccece cgacaggggt 1380
cgetggacge tgcgeggaga ccgaggecag cgecccggag acccgggaac ccaggeggag 1440
acccgagget ctegetgece getccectee geagecagge agegectggyg agggetgete 1500
cgteecatte cacgeggaaa aggacggege agagaaaagt ttgcgactcece cacacctgtg 1560
cceccaagcag agtcteegtg gtcaggaacce ctgggagggyg tgcgggggga acgttggtgg 1620
ctttceccaga agagttcggg gttcattcct taactcactt aagtacaaaa gccctgtegce 1680
acgcaggcga aaataaactc taggtggaag ggagtttaag ataaggcttc cttccaggtg 1740
cacaggaagg gctaagcgaa ccttaaagat gctaggttgce gectctectge tgggtcetgeg 1800
<210> SEQ ID NO 177

<211> LENGTH: 1550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 177

gggagggtgg cctgcaagge ggggceggtt geggtcaagt tcaagtaggyg tcagageagg 60
agaacactgg cataaaaaat agccacatce aaggaagcag tgaggtgtgg ggaccatcta 120
ttteggtggyg cctteccace cecaggeegg cctteccate acgegtgggt gtgggggeac 180

tgcccceget gegegecagga acagegggga gagecaggag cggagegget tegggatgece 240

agactgagca gtgggttegt ctgeggecac ctetcaggga acaagettcee ccecgeggag 300
actctgette ttttaaaage cttectgggt ttagtctagg gegacaggac gacctecctt 360
gggaagggag agcctgccag tccccctece attegecagg cggtgcageco cctecteceg 420
ceceggggege gegeacctea gegtegeggg cctagegece agcagecgeg ccccaggecg 480

ggcectegggt teegggagee cgcaggegeyg cgecceggeoeg ggcegtgtegyg gagegegegyg 540
cggeeggggy cggagegeag ccagggetge geggegegee ceggcetcecg ccegetecca 600
geegggecce ccageggteg gegggacgge tcccggetge agtetgeceg ccegeccaga 660
gegggggecyg agtcegcegaag cgcegectgeg acceggegte cgggegeget ggagaggacyg 720
cgaggagcca tgaggegeca gectgegaag gtggeggege tgetgetegg getgetettg 780
gaggtagggyg ccggggacceg ggtgctgeeyg gaggcegcegge geccaccatyg ctggeggetg 840
ggggcgegea gttcegagge gecccagagyg accttgectg ggagegcaga cggtggageg 900
acggggagece acagccctge gegecteeeg gagetgggag gtgegggace ctggtgacgg 960
ggaggcteee gecccecggtcee gcgectteeg tegttectte ggttttegeca ccececgeccecce 1020
accctgeggg tgagegegtt teccgegecg accgectecg ttagetcecggg gtgacctttg 1080

tgcaccgtce geccectete ceegecgeag agggecgagg atcggatgga cceggggttyg 1140
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ggegggggtg gtecteggge geggegeagg cgcggagage ccggggcegec gggcagtttg 1200
gggttaggaa aggatgggtg ccgagccggg gtgaggggag cgggcggagg ggactgtggg 1260
gaagtgtcge gggagtgceg ggagttgtgyg aggtgagcag cgggaggagyg cgttecegeg 1320
tgtgaaaatg aagtgcagcc tttaggtgcg gggaggaaat tctgcggaga gectggctgg 1380
gtgggggtge ggagccgaag ceggcegggga acttgttgag cggetteegyg gtgegagege 1440
ccgtgaccge atccectggeg gggaccgcegg ctgctecetgg ctgtgaaatt gecatcectegg 1500
atggggccac atacttctca ctaaagcagg ttccttaaaa tgcgaactag 1550
<210> SEQ ID NO 178

<211> LENGTH: 1550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 178

ctagttcgca ttttaaggaa cctgctttag tgagaagtat gtggccccat ccgaggatge 60
aatttcacag ccaggagcag ccgeggtece cgecagggat geggtcacgg gegetcegeac 120
ccggaagecg ctcaacaagt tecccgeegg ctteggetece geacceccac ccagecagge 180
tctecgecaga atttectece cgcacctaaa ggetgcactt cattttcaca cgegggaacg 240
cctecteceg ctgctcacct ccacaactee cggcacteee gegacactte cccacagtece 300
cctecgeceg ctecectecac ceeggetegg cacccatcect ttectaacce caaactgecce 360
ggcgeecegg gcetceteegeg cetgegeaege geccgaggac cacccccgec caaccceggg 420
tccatccgat ccteggecct ctgeggeggg gagaggggge ggacggtgca caaaggtcac 480

ccegagetaa cggaggeggt cggegeggga aacgegetca cecgeagggdt gggggegggg 540

tgcgaaaacc gaaggaacga cggaaggege ggacegggge gggagectcee ccegtcaccag 600
ggtccegeac cteccagete cgggaggcege gcagggcetgt ggetcccegt cgetecaceg 660
tctgegetee caggcaaggt cctetgggge gecteggaac tgegegecce cagecgecag 720
catggtggge gcegegecte cggcageace cggteccegg cecctaccte caagagcage 780
ccgagcagca gegecgecac cttegeagge tggegectea tggetecteg cgtectetece 840

agcgegeceg gacgeegggt cgcaggegeg cttegegact cggececege geggggeggg 900
cgggcagact gcagecggga gecgtecege cgacegetgg ggggeccgge tgggageggg 960
cgggageagyg ggcegoegecge geageoctgg ctgegeteeg cececggecyg ccgegegete 1020
ccgacacgece cggeegggeg cgegectgeg ggetecegga accegaggee cggcectgggg 1080
cgeggetget gggegetagg cecgegacge tgaggtgege gegececeggdg cgggaggagg 1140
ggctgcaceyg cctggcgaat gggaggggga ctggcagget cteecttece aagggaggte 1200
gtcetgtege cctagactaa acccaggaag gcttttaaaa gaagcagagt ctececgcgggyg 1260
ggaagcttgt tcecctgagag gtggccgcag acgaacccac tgctcagtct ggcatcecga 1320
agccgcetecg ctectggete tecccegetgt tectgegege agegggggca gtgcccccac 1380
acccacgegt gatgggaagg ceggectggg ggtgggaagg cccaccgaaa tagatggtece 1440
ccacacctca ctgcttceett ggatgtggct attttttatg ccagtgttcet cctgctetga 1500
ccectacttga acttgaccge aaccggccce gcecttgcagg ccaccctceece 1550
<210> SEQ ID NO 179

<211> LENGTH: 800

<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
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<400> SEQUENCE: 179

tgctgggcaa tgegtgegtyg gtggctgcca tcegecttgga gegetccctyg cagaacgtgg 60
ccaattatct tattggctct ttggcggtca ccgacctcat ggtgteggtyg ttggtgetge 120
ccatggcecge gctgtatcag gtgctcaaca agtggacact gggccaggta acctgcgacce 180
tgttcatcge cctcgacgtg ctgtgectgea cctcatccat cttgcacctyg tgcegecatcg 240
cgctggacag gtactgggcce atcacggacc ccatcgacta cgtgaacaag aggacgcccc 300
ggcgcgecge tgcegectcate tegctcactt ggettattgg cttectcatce tctatccege 360
ccatgetggg ctggegcace ccggaagacc gctcggacce cgacgcatgce accattagca 420
aggatcatgg ctacactatc tattccacct ttggagecttt ctacatccecg ctgctgctca 480
tgctggttcet ctatgggege atattccgag ctgcgegett ccgecatccge aagacggtca 540
aaaaggtgga gaagaccgga gcggacaccce gccatggage atctccecgec ccgcagccca 600

agaagagtgt gaatggagag tcggggagca ggaactggag gctgggcegtyg gagagcaagg 660
ctgggggtge tcetgtgegee aatggegegyg tgaggcaagyg tgacgatgge gcecgecctgg 720
aggtgatcga ggtgcaccga gtgggcaact ccaaagagca cttgectetyg cccagegagg 780
ctggtcectac ceccttgtgece 800
<210> SEQ ID NO 180

<211> LENGTH: 800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 180

ggcacaaggyg gtaggaccag cctegetggg cagaggcaag tgctcetttgg agttgcccac 60
tecggtgcace tcgatcacct ccagggegge gecatcegtea ccettgectca ccgegecatt 120
ggcgcacaga gcacccccag ccttgetete cacgcececage ctecagttec tgeteccega 180
ctctecatte acactettet tgggetgegg ggcgggagat getcecatgge gggtgtecege 240
tceggtette tccacctttt tgaccgtett geggatgegyg aagcgcegcag ctceggaatat 300
gegeccatag agaaccagca tgagcagcag cgggatgtag aaagctccaa aggtggaata 360
gatagtgtag ccatgatcct tgctaatggt gcatgegteg gggtccgage ggtctteegg 420
ggtgcgecayg cccagcatgg gcgggataga gatgaggaag ccaataagcc aagtgagcga 480
gatgagcgeca gcggegcegee ggggegtect cttgttcacyg tagtcgatgg ggtccgtgat 540
ggeccagtac ctgtceccageg cgatggcgca caggtgcaag atggatgagg tgcagcacag 600
cacgtcgagg gcgatgaaca ggtcgcaggt tacctggece agtgtccact tgttgagcac 660
ctgatacagce gcggecatgg gcagcaccaa caccgacacce atgaggtcegyg tgaccgccaa 720
agagccaata agataattgg ccacgttctg cagggagege tccaaggcega tggcagecac 780
cacgcacgca ttgcccagca 800

<210> SEQ ID NO 181

<211> LENGTH: 550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 181

tgacgcaagyg tccagtccag attgeccagge ccggggeatg agagaggate cttgtaggtt 60
tcggaggtgyg gggggetgea ctecattgtt cacteeggge caatcagggt tggeccactt 120

ccteccagee aatcteectt cacccccage ctecaaccca acccaccecg cccatcagece 180
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cctggatccee catcacctce cccgcatcee cggecagttet ggggaagett cgtgacgceca 240
caggteccege ccccagetcee ggcccgggge tagtgegtgt tgacgtcatyg ctgegtgegg 300
geeggtgegyg aatcgetect tcaactccege ggggcagtag gagttagtta gcaaagagec 360
gaggccggge gegegaccct cgtecttetg cecctggecyg cacactttge gecacatctet 420
ttttctgcat ggtggatatt atttttcatt atccttttet gggtgctatg ggtgatcatt 480
ccaagagtaa gtatttctgt gtgtgtgtgg ggtggggtgt gtgtgtatge ttaatatgca 540
aaatttctaa 550
<210> SEQ ID NO 182
<211> LENGTH: 550
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 182
ttagaaattt tgcatattaa gcatacacac acaccccacce ccacacacac acagaaatac 60
ttactcttgg aatgatcacc catagcaccce agaaaaggat aatgaaaaat aatatccacce 120

atgcagaaaa agagatgtgc gcaaagtgtg cggccagggg cagaaggacg agggtcegege 180
geceggecte ggetetttge taactaacte ctactgecce geggagttga aggagegatt 240
cecgeaccgge ccgcacgcag catgacgtca acacgcacta gececgggee ggagetgggg 300
gegggaccetyg tggegtcacg aagettccce agaactgeeg gggatgeggyg ggaggtgatg 360

gggatccagg ggctgatggg cggggtgggt tgggttggag gctgggggtg aagggagatt 420

ggctgggagyg aagtgggcca accctgattg geccggagtyg aacaatggag tgcagccccce 480
ccacctccga aacctacaag gatcctetet catgeccegg gectggcaat ctggactgga 540
ccttgegtca 550

<210> SEQ ID NO 183

<211> LENGTH: 1050

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 183

cagggaacag acccagtagt tggcttggat ctettaacte cagaaaagge cgagtgagga 60
caagggagac cacagggata atttctgtgg ctetggtaag gggatgacaa gggagaaaaa 120
ctttecccacyg gtteegtetg gecegeggeg cttgtetgece tgegeggggt caaageccegg 180

cgeegeccac gegeggeteg ggtgggaace cgcagacgtg gggegageag ggecgetgge 240
tgtggeggge gagegeoggg gegecacgte cgaggecgeg gggtegggge tgcaggcaca 300
getcgagege ttteegeggg gtttggetee tgtegettee cgtetegecyg aaccggeatc 360
gecgeegecyg gagecegcage gagtcctcag agectggetyg ctggeggecyg ggagegecgg 420
gacggggcege gaagcecggag gcetecgggac gtggatacag gtaaaggecyg gegggtegga 480
gtegggeggyg gegeggegge ggcegectete ggagggacct ggecteggeco gggecctace 540
cagcegeggt ggecegggece ccecacgttgg cccaggeggg gacgtgcecaa ggggetggge 600
tagggttgce gectggectgg cegecteteg ceeggeggge ctcaggtgac geggecgegg 660
cttaacttte gcacctgagg cteteggage ggectegggg cgegeccace tggaggttgg 720
aattacacag ggtcgaaaaa gctgagtect ggaggegagg cgctgtaggt gtggeggagg 780
aggccgggga aggtggggtyg ggtgccaggg gtecagtact gaacccetete caggtcetgag 840

gtggggaact gcgtcttgtt taatttcgga gettgtgggg accacacage cccttecacyg 900
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geegatteee tetgcacggt tccactttee tttgtctage ccatttcagt atcggegteg 960
cagtcgettt tgttgcagec ttgggtccgg agtgtacgac tttctgctag gcagaggtca 1020
taagctctga aatccatcgg gcecggaggtgg 1050
<210> SEQ ID NO 184

<211> LENGTH: 1050

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 184

ccaccteege ccgatggatt tcagagetta tgacctcetge ctagcagaaa gtcgtacact 60

ccggacccaa ggctgcaaca aaagcgactg cgacgecgat actgaaatgg gctagacaaa 120

ggaaagtgga accgtgcaga gggaatcgge cgtggaaggg getgtgtggt ccecacaage 180

tccgaaatta aacaagacge agttccccac ctcagacctg gagagggtte agtactggac 240
cectggeace caccccacct teceecggect ccteegecac acctacageg cctegectece 300
aggactcage tttttegace ctgtgtaatt ccaaccteca ggtgggegeg ccccgaggece 360
getecgagag cctcaggtge gaaagttaag ccgeggecge gtcacctgag geccgecggyg 420
cgagaggegyg ccaggecage ggcaacccta geccagecee ttggcacgte ccegectggg 480

ccaacgtggyg ggccegggece accgeggetyg ggtagggece ggeegaggee aggtccctece 540
gagaggcgee gccgecgege cecgeccgac tccgaccege cggectttac ctgtatecac 600

gtceeggage cteeggette gegeccegte ceggegetee cggecgecag cagecagget 660

ctgaggacte gctgeggete cggeggegge gatgecggtt cggegagacyg ggaagcegaca 720

ggagccaaac cccgeggaaa gegetcegage tgtgectgea gecccgacce cgeggecteg 780
gacgtggege cceggcegete gecegecaca gecageggee ctgctegece cacgtetgeg 840
ggttcccace cgagecgege gtgggeggeyg cegggetttyg accccgegea ggcagacaag 900
cgeegaeggge cagacggaac cgtgggaaag ttttteteee ttgtcatcce cttaccagag 960

ccacagaaat tatccctgtg gtctccecttg tectcacteg gecttttcetg gagttaagag 1020
atccaagcca actactgggt ctgttcectg 1050
<210> SEQ ID NO 185

<211> LENGTH: 1800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 185

ggcagcagee getggettet gegeccacta ggagettegg atgcccgagt tagggcetgeg 60
ccaaggcegge cggagcagag agggagacgg ggacggggac aggcagggac aaagtgcaag 120
aggcaaaact ggctgaaaag cagaagtgta ggagccgcca aggggcggga cgaacaggte 180
cgtgggecegg gceggagecaa gggtggggge cggggtcecect ccaggtggea ctcegeggege 240
tagtccccag cctecteect teccceggee ctgattggea ggeggectge gaccagecge 300
gaacgccaca gcgeccceggg cgcccaggag aacgcgaacg geccccecgeg ggagegggeyg 360

agtaggaggyg ggcgccggge tatatatata geggetegge ctegggeggg cctggegete 420

agggaggcge gcactgetee tcagagtece agetccagece gegegettte cgeceggete 480
gecgetecat gecagecgggg tagagecegyg cgcecceggggg ceccegteget tgectecege 540
acctecetegyg ttgegeacte ctgeccgagg teggecgtge getecegegyg gacgcecacag 600

gegeagetet geccecccage tteecegggeyg cactgaccge ctgaccgacyg cacggeccte 660
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gggcegggat gteggggece gggacggceceg cggtageget geteceggeyg gtectgetgg 720
cecttgetgge geoctgggeg ggccgagggg gegecgecge acccactgca cccaacggca 780
cgctggagge cgagctggag cgecgetggg agagectggt ggegetcteg ttggegegece 840
tgceggtgge agegcagecoce aaggaggegg ccgtecagag cggegecgge gactacctge 900
tgggcatcaa gcggctgegg cggctctact gecaacgtggg categgette cacctcecagg 960
cgcteccega cggecgeate ggeggegege acgeggacac cegegacagt gagtggegeg 1020
gecaggegeyg aaggggceggg ggcegggggge aacggecgee gggccaaccce gotcagtcac 1080
actctgagac ccteggeggg cacctgeteg ggggeccegg gaaccgggge ggacteggge 1140
tceggteccet tectgacgegg ggctggggac gcagacactce ttggctceccgg cagcecccagceg 1200
caacccctga ggtegggege cgectecege cttcagaaac tegggetecg agegecgaat 1260
tccagegect tegecegtgg geacagggeg cgeggtgeag ccacaggggdg cccgagacac 1320
gegeceegge ctggeccagg ctggggaace getggggteg ggetegegte tgaaggteceg 1380
ggactgggtyg cggcegecgg gggtccccta cacaggcaag ctaatctgag ctagegeagg 1440
cttgggctce ggaggcccta gagggcagct tgggctetgg aggcccttgg gggcggctgce 1500
gecgggaace ctggeccttt atccccaacce ccaccccaga aatagggtece ccggaggega 1560
acaagccgag gggcggagtg ggccagggat cacctgecee gecaatgacct gegecccegece 1620
cccaggectg ctggagctet cgcccecgtgga gcggggcegtg gtgagcatct teggegtggce 1680
cagccggtte ttcecgtggeca tgagcagcaa gggcaagcetce tatggctcecgg tgagtaccgce 1740
aggggtcectgg ctaggcacct agttgggaac agcggacatg gctagcaggce tegtggcette 1800
<210> SEQ ID NO 186

<211> LENGTH: 1800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 186

gaagccacga gcctgctage catgtccget gttceccaact aggtgectag ccagaccect 60
geggtactca ccgagccata gagettgece ttgctgetca tggecacgaa gaaccggetg 120
gecacgecga agatgctcac cacgcccege tccacgggeg agagetccag caggectggg 180
ggeggggege aggtcattge ggggcaggtyg atccctggece cactcegecce cteggettgt 240
tcgecteegyg ggaccctatt tetggggtgg ggttggggat aaagggecag ggttecegge 300
gecagcegece ccaagggcect ccagagecca agctgeccte tagggectee ggageccaag 360
cctgegetag ctcagattag cttgectgtg taggggacee ceggeggecg cacccagtece 420
cggaccttca gacgcegagece cgacccecage ggtteccecag cetgggecag geeggggege 480
gtgtcteggyg cccectgtgg ctgcaccgeyg cgecctgtge ccacgggega aggegetgga 540

attcggeget cggageccga gtttetgaag gegggaggeg gegecegace tcaggggttg 600

cgetgggetyg ceggagecaa gagtgtetge gtecccagece cegegtcaga agggaccgga 660
geccgagtee gecceggtte ceggggecce cgagcaggtg cccgecgagyg gtetcagagt 720
gtgactgage gggttggcce ggceggecegtt geccccegee cecgeccctt cgegectgge 780

cgegecacte actgtegegg gtgtecegegt gegegecgece gatgeggecg teggggageg 840
cctggaggtyg gaagecgatg cccacgttge agtagageeg cegeageege ttgatgecca 900
gcaggtagtce gceggegeeg ctetggacgyg ccegectectt gggetgeget gecaccggea 960

ggcgegecaa cgagagegee accaggctcet cccageggeg ctecageteg gectecageg 1020
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tgcegttggyg tgcagtgggt geggeggege ccecteggece cgeccaggge gccagcaagg 1080
ccagcaggac cgccgggage agegctaceg cggeegteee gggeccecgac atcceggecce 1140
gagggcegty cgteggtcag geggtcagtyg cgceccegggaa getgggggge agagetgege 1200
ctgtggegte cecgegggage gcacggecga cctegggeag gagtgegcaa ccgaggaggt 1260
gegggaggca agcegacgggg ceccecgggeyg ccegggetceta ceceggetge atggagegge 1320
gagcegggeyg gaaagcegcege ggctggaget gggactcetga ggagcagtge gegectecct 1380
gagcgecagg cccegeccgag gecgagecge tatatatata gececggegeco cectectact 1440
cgecccgetee cgeggggggce cgttegegtt ctectgggeg ceccggggcege tgtggegtte 1500
geggetggte gecaggccegee tgccaatcag ggccggggga agggaggagyg ctggggacta 1560
gegecgegag tgccacctgg agggaccceg geccccacee ttggeteege ceggeccacy 1620
gacctgtteg tcecececgecccect tggeggetcece tacacttcetg cttttcagece agttttgect 1680
cttgcacttt gtccctgect gtecccegtee cecgtecteect ctetgetceceg gecgecttgg 1740
cgcageccta actcgggeat ccgaagetcee tagtgggege agaagecage ggetgetgece 1800
<210> SEQ ID NO 187

<211> LENGTH: 1300

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 187

tgaggtgagyg ggccggagga gcaagggaca agaggagcag aggacaggtyg atggaaatcce 60
tgcagcttta ggctecatte tgecatctac atcccagege agggtgaage ctgagagecce 120
aaatggccaa ctccacaggg ctgaacgect cagaagtcege aggetegttyg gggttgatcce 180

tggcagetgt cgtggaggtyg ggggcactge tgggcaacgg cgcegetgetyg gtegtggtge 240

tgcgcacgee gggactgege gacgegetct acctggegea cetgtgegte gtggacctge 300
tggceggeege ctecatcatg cegetgggee tgetggecge accgeegece gggetgggece 360
gegtgegect gggeccegeg ccatgecgeg cegetegett ccteteegee getetgetge 420
cggectgecac geteggggtyg gecgeacttyg gectggeacg ctaccgecte atcegtgcace 480
cgectgeggee aggctegegg cegecgectyg tgetegtget cacegecgtyg tgggecgegg 540
cgggactget gggegegete teectgeteg geacgecgece cgcacegece cctgetectg 600
ctegetgete ggtectgget gggggecteg ggecctteeg gecgetetgg gecctgetgg 660
ccttegeget geccgecocte ctgetgeteg gegectacgg cggeatctte gtggtggege 720
gtegegetge cctgaggece ccacggecegyg cgcegegggte ccgactcecac teggactete 780
tggatagccg cctttecate ttgecgeege teeggecteg cetgeccggg ggcaaggegg 840
cectggecce agegetggee gtgggecaat ttgcagectg ctggetgect tatggetgeg 900
cgtgectgge geccgeageg cgggecgegg aagecgaage ggctgtcace tgggtegect 960

actcggectt cgcggctcac cecttectgt acgggctget gecagcgcecce gtgegettgg 1020
cactgggcceg cctcetcectege cgtgcactge ctggacctgt gegggectge actccgcaag 1080
cctggeaccee gegggcacte ttgcaatgece tecagagace cccagaggge cctgecgtag 1140
geecttetga ggctceccagaa cagaccccceg agttggecagg agggcggage ccecgcatacce 1200
aggggccacce tgagagttcect ctectectgag caggagaaag gagggtggtt tecgtggggg 1260

ctcatccaac ccctgcacag gtcacagcag gtgccctget 1300

<210> SEQ ID NO 188
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<211> LENGTH: 1300
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 188
agcagggcac ctgctgtgac ctgtgcaggg gttggatgag cccccacgga aaccacccte 60
ctttectectyg ctcaggagag agaactctca ggtggeccet ggtatgeggg getccegecct 120
cctgecaact cgggggtetyg ttetggagee tcagaaggge ctacggcagg gecectetggg 180

ggtctetgga ggcattgcaa gagtgeccege gggtgccagg cttgeggagt geaggecege 240

acaggtccag gcagtgcacg gcgagagagg cggcccagtg ccaagegeac ggggegetge 300

agcagccegt acaggaaggg gtgagecgeg aaggecgagt aggegaccca ggtgacagece 360
getteggett cegeggeceg cgctgeggge gecaggcacg cgcagecata aggcagecag 420
caggctgcaa attggeccac ggccageget ggggecaggg cegecttgee ccegggcagg 480

cgaggccgga gceggceggcaa gatggaaagg cggctatcca gagagtcega gtggagtegg 540
gaccegegeg ceggecgtgg gggectcagyg gcagcegcegac goegecaccac gaagatgecg 600
cegtaggege cgagcageag gagggceggge agegegaagg ccagcaggge ccagagegge 660
cggaagggece cgaggecccoe agecaggace gagcagegag caggagcagdg gggceggtgeg 720
ggeggegtge cgagcaggga gagegegece agcagtcceg cegeggecca cacggeggtyg 780
agcacgagca caggcggegg ccgegagect ggecgeageg ggtgcacgat gaggeggtag 840
cgtgecagge caagtgegge caccccgage gtgcaggeeg geagcagage ggeggagagg 900
aagcgagegyg cgeggeatgg cgeggggece aggegeacge ggcccagece gggeggeggt 960
geggecagea ggceccagegg catgatggag geggecgeca gcaggtccac gacgcacagg 1020
tgcgeccaggt agagegegte gegeagtece ggegtgegea geaccacgac cagcagegeg 1080
cegttgecca gecagtgeccee cacctecacg acagetgeca ggatcaacce caacgagect 1140
gcgacttetg aggcgttcag ccctgtggag ttggccattt gggctctcag gcttcaccect 1200
gcgetgggat gtagatggca gaatggagcec taaagctgca ggatttccat cacctgtect 1260
ctgctectet tgtcecttge tectceccecggcee cctcecacctea 1300
<210> SEQ ID NO 189

<211> LENGTH: 800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 189

ccgegacctt cgagaacceg catgetgtte tccaccaggt ctctcagtee tcectgecce 60
aatccccatg ccegecteeg cgaccctgtg atgectecet tettgecacag gagcagtgac 120
ctcagcactt acttaatecct cteeeggege cgagetcagt tggagagget aggggtggta 180

gtgactggca ggaggcceggg geggggggaa cccccaagee cggegtetgyg ggetgegggt 240
ccgacccgag atccgeccte cctgcaagee ccgagecget ggccaggece gcetactgege 300
accagccgca tcegegageg ctggetetge cggectgage tagggtgggt agggecggga 360

cccacggegy aggtggggece gggecgagea gecteggggg atcecegaag ctacagegece 420

ttgcctecoct geacgeteeg cgecceegge ctecgattgg ctgtegggee tagageccege 480
ccagaattgg accgtteget tgtegetegg gtetggetee acceccagag ggagectaga 540
acctggtege agtttttaga gactacccte acccegtgge ctgegecgaa gttgggegga 600

ggacagtggg tggccaggec cttecgggee agaactceggg accectgeca getaccegtg 660



US 8,546,078 B2
185 186

-continued
ccaggacaga ctcaagcccce caaaacgcegg atggatgtac agaggagact tggggagage 720
actggactgg gagtccttgg gectgcactg aactctgget gactttgtga ccttgaagaa 780
actgcttttce ccttectgaa 800
<210> SEQ ID NO 190
<211> LENGTH: 800
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 190
ttcaggaagg gaaaagcagt ttcttcaagg tcacaaagtce agccagagtt cagtgcagge 60
ccaaggactce ccagtccagt getctceccca agtctectet gtacatccat ccegegttttg 120

ggggcttgag tctgtcectgg cacgggtage tggcaggggt cecgagttet ggeccggaag 180

ggcctggeca cccactgtee tecgeccaac tteggegcag gecacggggt gagggtagte 240
tctaaaaact gcgaccaggt tctaggetce ctetgggggt ggagecagac ccgagegaca 300
agcgaacggt ccaattctgg gegggeteta ggeccgacag ccaateggag gecgggggeg 360

cggagegtge agggaggcaa ggcgetgtag ctteggggat cececgagge tgeteggecce 420

ggccccacct cegeegtggg teceggecct acccacccta getcaggeeyg gcagagecag 480

cgctegegga tgceggetggt gegeagtage gggectggece ageggetegg ggettgcagg 540

gagggceggat ctegggtcegg accegcagece ccagacgeceg ggettggggyg tteccceege 600
cceggectee tgccagtcac taccaccect agectcteca actgageteg gegecgggag 660
aggattaagt aagtgctgag gtcactgete ctgtgcaaga agggaggcat cacagggtceg 720

cggaggceggg catggggatt ggggcaggga ggactgagag acctggtgga gaacagcatg 780
cgggttceteg aaggtcgegyg 800
<210> SEQ ID NO 191

<211> LENGTH: 1050

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 191

ctgcagcagg acgtaagcac agtcatcget gcaaactgea aactcgtaag cacagtcatce 60
getgcaaact gcaaactcgt getcecgageyg ctgcccteee ctgtggageyg gaggagggga 120
ggcectgggge cgeggeggtyg tgcgeccege tetgaccegca gagecccctt cccgaggaaa 180

geggetggee cggtecegge tggtgatcac geggggecce tgtetgettyg gtgegeaggt 240
gagggtctge ccttecgetg cgccceggac agectggagg tgagcacgeyg ctgggecctg 300
gaccgegage agegggagaa dgtacgagetyg gtggecegtgt geaccgtgea cgecggegeg 360

cgcgaggagyg tggtgatggt gecctteceg gtgacegtgt acgacgagga cgactceggeg 420

cccaccttee cegegggegt cgacaccgece agegecgtgg tggagttcaa geggaaggag 480
gtgcttgtee gegegtgetg tggtctacce agtgtetgte tecggecaca gttegtttet 540
cggteggttt agtgtcegtg tagccaccca acegtgtgge cgaccatteg cgettteatt 600
tgtccttege cteegtetge gecgtetgte ctagggggag gggaaggggyg agtcectgeca 660
gecacccaget gggecttgee tegggaggca aggaccagga cgaggeccga gggetegegt 720

ctggggcata cttgtgeege tgcaggeggg cgeggegege tgcecgggeg gggageatcet 780

geecgggaggg cactccctee caccagcagt tagceccccaa cgggagggece cttgagtgac 840

cacgagcaga gccggggatt ggagaaggac gggaaggegg atcacctecg gegecgecceg 900
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ccecegecctt cteeggeteg cgetggtgga gegegaccege cacctgetgg gecteggect 960

tcctgecagee ggoccaccca gcaggggecg tgggagagtg ggegtgggga ctgaggtagg 1020

tagtacgttg ccttgtteceg cttectetggg 1050

<210> SEQ ID NO 192

<211> LENGTH: 1050

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 192

cccagagaag cggaacaagg caacgtacta cctacctcag tecccacgece cactctecca 60

cggecectge tgggtgggee ggctgcagga aggccgagge ccagcaggtyg geggtegege 120

tccaccageg cgagecggag aagggcegggg cgggeggege cggaggtgat ccegecttece 180

gteettetee aatceccegge tetgetegtyg gtcactcaag ggeccteceyg ttgggggeta 240
actgctggtyg ggagggagtg cecteeegge agatgetcee cgeecgggca gegegecgeg 300
ccegectgea geggcacaag tatgecccag acgcgagecce tegggecteg tcecetggtect 360
tgcctecega ggcaaggecoce agetgggtge tggcaggact cececttece ctecccectag 420
gacagacggc gcagacggag gcgaaggaca aatgaaagceg cgaatggteg gecacacggt 480
tgggtggcta cacggacact aaaccgaccg agaaacgaac tgtggecgga gacagacact 540
gggtagacca cagcacgcgce ggacaagcac ctectteege ttgaactcca ccacggeget 600

ggeggtgteg acgcccegegg ggaaggtggyg cgccgagteg tectegtegt acacggtcac 660

cgggaaggge accatcacca cctectegeg cgegecggeg tgcacggtge acacggcecac 720
cagctegtac tteteceget getegeggte cagggeccag cgegtgetca cctcecagget 780
gtceggggeyg cageggaagg gcagacccte acctgegcac caagcagaca ggggeccage 840
gtgatcacca gccgggacceg ggccagecege tttecteggg aagggggete tgeggtcaga 900
geggggegea caccgeegeg gecccaggece tcccctecte cgetecacayg gggagggeag 960

cgctcggage acgagtttge agtttgcage gatgactgtg cttacgagtt tgcagtttgce 1020
agcgatgact gtgcttacgt cctgctgcag 1050
<210> SEQ ID NO 193

<211> LENGTH: 800

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 193

gegecgacygyg gggegggtygg taggggatgt acgggtgtgt atatgcagag gtatgccagg 60

ctctgecect taaagtttgg gggecggegyg aggeggegece gtggeeggga gaaagtgtet 120

ctcatttagg agggtttgca ggtccagagt aaagtcactg aagagtggaa gcgaggaagg 180
aacaggatga ttagacctca getgeggace geggggetgg gacgatgect cctgecgggg 240
ctgetgetge tectggtgee cgtectetgg geecggggetg aaaagetaca tacccagecce 300
tcectgecceg cggtetgeca geccacgege tgececgege tgcccacetyg cgegetgggg 360
accacgcegyg tgttegacct gtgecgetgt tgecgegtet gececgegge cgagegtgaa 420

gtctgeggeyg gggcgcaggg ccaaccegtge geccegggge tgcagtgect ccagecgetg 480
cgececaegggt tecccageac ctgeggttge ccgacgetgg gaggggeegt gtgeggcage 540

gacaggcgca cctaccccag catgtgegeg cteegggeeg aaaaccgege cgegegeage 600

ctgggcaagyg tcccggecgt gectgtgeag tgggggaact geggggatac aggtgagecg 660
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cgggggegeg cgcectegga acacttteta actcetggagyg agegtaaagyg aacaagacct 720
cactgagacce gcacagttcg cgecctggtece tectgegtea tttgectect ggattcgaca 780
cctetgtgtt cctgatttece 800
<210> SEQ ID NO 194
<211> LENGTH: 800
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 194
ggaaatcagyg aacacagagg tgtcgaatcc aggaggcaaa tgacgcagga ggaccaggceg 60
cgaactgtge ggtctcagtg aggtcttgtt cetttacget cctecagagt tagaaagtgt 120
tcegagggeg cgcegeccecg cggctcacct gtatcccege agtteccceca ctgcacagge 180

acggccggga ccttgeccag geggegegeg gegeggtttt cggeceggag cgegcacatg 240
ctggggtagyg tgcgectgte getgecgeac acggececte ccagegtegg gcaaccgeag 300
gtgctgggga acceggggeg cageggcetgyg aggcactgca geccegggge gcacggttgg 360
cectgegece cgecgecagac ttcacgeteg geecgegggge agacgeggcea acageggeac 420
aggtcgaaca ccggegtggt ceccagegeg caggtgggea gegeggggea gegegtggge 480

tggcagaccg cggggcagga gggctgggta tgtagetttt cagecccgge ccagaggacg 540

ggcaccagga gcagcagcag ccccggcagg aggcategte ccagceccege ggtcecgcage 600
tgaggtctaa tcatcctgtt ccttectege ttecactett cagtgacttt actctggace 660
tgcaaaccct cctaaatgag agacacttte teccggcecac ggegecgect ccgecggece 720
ccaaacttta aggggcagag cctggcatac ctctgcatat acacaccegt acatcccecta 780
ccaccecgecce ccgteggege 800

<210> SEQ ID NO 195

<211> LENGTH: 801

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 195

ttgtcttete ccttecgace tecegtggee ccagegegge cagetcacag taggtgeteg 60
ggcagegttt cttcagggac ctagacggee tggagaggaa gggccccagce ccagecgecec 120
gggcctetea cectggetete ggggegeceyg getegecactt cctecegecyg ccecgecect 180
tccacattece tgcceegeeg ggectgecee gegeagtetg ggtetetgeg ccgcagecge 240

cegecegece getcagegee cggecceggg atgacggegg cecaggeege gggtgaggag 300
gegecaccag gegtgeggte cgtcaaggtyg gtectggtgg gegacggegyg ctgegggaag 360
acgtcgetge tgatggtett cgecgatggg gectteeceg aggtgagtge ccegegecte 420
cgectegece ggtteegete gegegecegg gtgtacaggt cegtgecgga geggeccagg 480

ctgtgegect aacceggect ccgaggggtyg teccageggg gectggggte cagggcagag 540

ttettecgee ccagecattyg ggaatgaagg cctcagtgat gttatctgta aagccggagg 600
aatggcatce accggggaga ggtgtcacaa ggactgagtyg aggcgacctyg ggtgcacaca 660
agatcctaag acagcacttg gccacacaat tecgetgagg gectgagage ttggaagcca 720
gactgccgag gttcaaatta tggetttgcece tettataget gtgtgecctt gggtaagtec 780
cctaaccctg ctgtgectgt g 801

<210> SEQ ID NO 196
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<211> LENGTH: 1301
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 196
attgagagag agggagggcg aaaggaagga aggggagcca gaggtgggag tggaagaggce 60
agcctegect ggggetgatt ggetcccgag gecagggete tecaageggt ttataagagt 120
tggggctgee gggegecoctyg ceegetegee cgegegecee aggacccaaa geegggetece 180
aagtcggege cccacgtega ggetcegeceg cagecteegg agttggeege agacaagaag 240

gggagggagce gggagaggga ggagagctce gaagcgagag ggccgagege catgegecge 300

gccagcagag actacaccaa gtacctgegt ggctceggagg agatgggegg cggecccgga 360
geeecgeacy agggecccct gcacgeccceg cegecgectyg cgecgcacca geccectgee 420
gecteceget ccatgttegt ggcectectg gggcetgggge tgggccaggt tgtcetgcage 480
gtegecctgt tettetattt cagagegcag gtgagtggee acctteccag gggatcegegyg 540
ctgagagcege ccatctectt cccccgeact tggaaactga gtetggegge agggetggge 600
cacccagage ttgcatattc cggaagggaa agtgactcca gaagggagag aggaagtgtt 660
gagtttgggyg acaacctgge gcagggetgt cgggcgcacce ctgctcetete tecgeccacy 720
caccecaget tcteggtget ctgggggegg actceccectgyg ceggacgatyg ggtttgaate 780
tcaccecegte ccttegetgg gaaacaacac tggectctea cettttetgyg tagtgattge 840
atactttttc tccctgtcat ttcectcacttg aagttaagaa tcaacttctg ttcacgtagg 900
aaaaaagatg agcgccttca cttgggeate tacctttece tteccgcecca ccacceggceyg 960

ggtttcggtt cctgcegectg gctgectetge aggtgtgctyg gggccacggt gctggagggce 1020
tgcgeggage gggaggtege ggtgetegtyg cccaggtege ccaatgggtyg ggcagaatga 1080
cacggcgega ccagagagge gegggetegg gatggggget ctgeggetgt ggegetgtece 1140
tgtgggggty aaggaagagg gacagcccca cgtgectget agggatgtgg gcggaggaag 1200
gaagcgaggt gagtgtgatg gcacagtgtt actacagtct agcaaataac caaccttcegg 1260
aaagatgaag aggttttttg cacgacggct aggaactgca g 1301
<210> SEQ ID NO 197

<211> LENGTH: 4301

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 197

gcaatttata gatgagagcg tggacggcag agagcattgt gtatgttgaa gtetetgega 60
tatggggtgt ccctgetgee cegetecage ctttecactte tgaccteett cctetggete 120
ttacgctaca ggatccaaaa ctactcggaa gacttgecge gggeggtgat tgacgacgece 180
tttgccegeg ccttegeact gtggagegeg gtgacgecge tcaccttcac tcegegtgtac 240
agccgggacyg cagacatcegt catccagttt ggtgtegegg gtgagaacgt gaggagggaa 300

aatccaagag acctgggegg ggtcagggaa gggaggacca cggagagegt ggaggcagca 360
gtggccecegg cttectettg cetgecegeyg ctgecectgge ttatacggeco cctectgeca 420
gacagtgcac agggccaggg cgccaggctyg ggagagcette gegcaggegyg gatttcagec 480
cgcacttatt tcggagecct tgecttggge agegeacaat ctgegeagea gtactegget 540
aaccctette ctetegacct gtttettecag agecacggaga cgggtatcce ttegacggga 600

aggacgggct cctggecacac gectttecte ctggeccegg cattcaggga gacgceccatt 660
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tcgacgatga cgagttgtgg tccctgggca agggcegtegg tgagattctg agtectectg 720
gccectgatt cccttecatte teteccacte atcacccgece geectaactce cggtcccccc 780
tcctectgea gtggttccaa cteggtttgg aaacgcagat ggcgeggect gccacttccce 840
cttcatcttc gagggccgcet cctactctge ctgcaccacce gacggtceget ccgacggett 900
gccectggtge agtaccacgg ccaactacga caccgacgac cggtttgget tctgccccag 960

cgagagtgag tgagggggct cgccgaggge tgggggcegece caccaccctt gatggtectg 1020
ggttctaatt ccagctctge cactagtget gtgtggcctg caattcaccce tceccgcactce 1080
tgggcccaat tttctcatct gagaaatgat gagagatggg atgaactgca gaccatccat 1140
gggtcaaaga acaggacaca cttgggggtt ataatgtgct gtctccgect tcteccectt 1200
tcccacatcee tectegecce aggactctac acccaggacyg gcaatgctga tgggaaacce 1260
tgccagtttce cattcatctt ccaaggccaa tcctactecg ccectgcaccac ggacggtegce 1320
tcecgacgget accgetggtg cgccaccacce gecaactacyg accgggacaa gctcttegge 1380
ttetgececga cccgaggtac ctceccaccctg tctaccaggt tcagccecccge ccectctcecatca 1440
tgtattggcce cccaaaacgc ggctcttcecce tceccatcagt ttgtcectttece actctcecattg 1500
gtcectcagga cgaccgtgac tcegcccacce tacaccacat ttccaccact atcecctgact 1560
tccaatggcece cecgcecccage cactaaggtt cggectttte tgcccagcectg gecgectcett 1620
ccttggtetg gtgtecccagyg caccgcccac gggtctagece tecttectcagg agtgctcetac 1680
agcgcccecct aggccaccaa gattgtttag ctecectgteg ggtcecggceccece tgactectta 1740
ttggactcat ccatctggct catccaaggc cttgggtcete teccagectgac tcegacggtga 1800
tggggggcaa ctcggcgggyg gagctgtgceg tcettecectt cactttectg ggtaaggagt 1860
actcgacctg taccagcgag ggccgeggag atgggegect ctggtgeget accacctcga 1920
actttgacag cgacaagaag tggggcttct gcccggacca aggtaggcgt ggtcccgegg 1980
ctceggggcet ggggttceceg gcagtggtgg tggtggggtg gecagggetg ggggetcegge 2040
ccggegcetca cgtctcagge teccctcetece tcecaggatac agtttgttee tegtggeggce 2100
gcatgagttc ggccacgcge tgggcttaga tcattcctca gtgccggagg cgctcatgta 2160
ccetatgtac cgcttcactg aggggcccce cttgcataag gacgacgtga atggcatccg 2220
gcacctctat ggtgaggcag gggcagggat gggaggagga ggggaaaggg cgtggctgtg 2280
ccacagtacce aaagaattgg gggttgggga tegggggagyg aacggggcegt gcaggagagg 2340
tgggacctca acgtctgtet ggaagcagag cctgggcecca gtcgectgcca tgtcagtget 2400
tagaggtggt gataaagaga ctctagagag agataggtgt gacttcaaaa gccagtctac 2460
tctgggcatg gtggctcacg cctctaatce cagggctttg ggagacccaa ggcgggagga 2520
ttgcttaage ccaggagttc cagaccagcce tcggcaacat agccagactce ccatctctac 2580
aaaaaataaa tgagcaaggc gtgaaggcac atgtctgtag tcctagctac tctggaggcet 2640
gaggtgggag gatctcttga gcccaggagt tcgaggctgt agtgagctat gattgcacca 2700
ctgcattcca tecctgggcca tagaggatgt cgcttaaaac gaaaaagaag aagaagaaag 2760
tcetgtggtt tgggaaggga ggctgagtga ggaggggcect gtgtgccaga ggaggcttca 2820
ctgagaagct taggggagca gatgttctag gggtacagag gtatgcagga ataggaagag 2880
tctcacceceg tgtctetttt taggtcectceg ccecctgaacct gagccacgge ctcecaaccac 2940
caccacaccg cagcccacgg ctcccecgac ggtetgecee accggaccee ccactgtceca 3000

ccectecagag cgecccacag ctggecccac aggtecccece tcagetggee ccacaggtece 3060
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ccecactget ggcecectteta cggccactac tgtgectttg agtcececggtgg acgatgectg 3120
caacgtgaac atcttcgacg ccatcgcgga gattgggaac cagctgtatt tgttcaagga 3180
tgggtgagga ggcggggttg tgtggatgcg ggagggggcet ttgcggaggg getgcccgte 3240
cctteecegee cactggcect gtgtccaagg cttagagecce gtcecttteece tectegettt 3300
ctcaggaagt actggcgatt ctctgagggce agggggagcce ggccgcaggg ccccttectt 3360
atcgccgaca agtggccege getgcecccge aagetggact cggtctttga ggagceggcetce 3420
tccaagaagce ttttecttett ctetggttag ttacctactt teccctecccee geccggtcaa 3480
tceccatcag tcaaggaggce tcaagagacce atcgataacc cacgaaacgt cttgtgegtt 3540
ttagaaaaat acgcccccetg geggacgcag tttagcaaac gtaggggcgg ctgagtttcet 3600
gccecectect ctecacgece tcecgegteget ctacccageg cctcectgecce tgggttgcag 3660
ggactgcggg cacgcgggct aggaaaggcc tcgccggaat ctcecctectce gegttctagg 3720
agtacgtgcet ccctetgege ccccaaaccg acgtgaccect ccteccctge agggegecag 3780
gtgtgggtgt acacaggcgc gtceggtgctg ggcccgaggce gtctggacaa gctgggectyg 3840
ggagccgacyg tggcccaggt gaccggggcece ctecggagtyg gecagggggaa gatgetgetg 3900
ttcageggge ggcgectetyg gaggtgageg cegecgegge cgecggcagyg gggageccgg 3960
gcgeegtegyg teecgteecget agecggcetca gcacctgtet cctecgegece tgcccgcagy 4020
ttcgacgtga aggcgcagat ggtggatcce cggagcgceca gcgaggtgga ccggatgtte 4080
cceggggtge ctttggacac gcacgacgtce tteccagtace gaggtgaggg ctgaggagga 4140
tcecttegtyg agacaccaca ctaagctcect cttagtgagt ggtcaaattce tgagcgagga 4200
agaaaaagcce cttggaaatg gaaacaaatg ccccagcaca gacaagatcce cagcagaggce 4260
agaggccttce tccaggtcat ttaggaagtc agggatgcaa ¢ 4301
<210> SEQ ID NO 198

<211> LENGTH: 801

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 198

caggaacttt cgagatgagg tgcctttece aaggtgacac taagtggagg agcccageca 60
gagtccaggg gtccttacac aacctteggt ggtcetetett tacctgtgaa getgeagect 120
getteccage tegggggegt gtacaggaga ctggacctgg ggcagectca gaatgectgg 180
ctgectggag ctetectege gtgteccagge ggectgettg gtcetcectee teteccctet 240

taggtgcegyg ggcgggcace cggtgcaggg tgggecacgge gectgecace agectcagge 300

gctgggagaa gcgcaggtte ttctggataa ccgaagagac gtcaaaacag gctggggcaa 360
agtggtcaga gcagatgacc gagcggtcat tgectcegta ccagtceggeyg cggcaaccce 420
gcacgaageyg gtcccagage agcecgcacgg cccggtectt gggaaagegg aacagcgact 480
tceccagactt ggtggtgttyg ccgcagtggg cggccacaca acgggcecgge atggeggecyg 540
tctteggtge gegggagecg ggttcectgg accttegece ttgggcacge tcectegecage 600
ggecteggeyg aggcaagtcece tccectecte acctgtecac tecgggtegg gattgtttec 660
ttecectaccet ctggtcaccyg gaagtggega tcetggggece ccaatgggag ggctetttga 720
tatcttccte ctectectee ctgcgetget ceccaggage cagtggacac aagcagaggg 780
atacaaattt cgcgcgggca g 801

<210> SEQ ID NO 199
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<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 199

tgatggtcgt attgcgggtt tatc 24

<210> SEQ ID NO 200

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 200

atacctaaac ccaacgccga ctac 24

<210> SEQ ID NO 201

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 201

cgcgatttga gtagttageg tegt 24

<210> SEQ ID NO 202

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 202

aaccaacgcg acgacctaac taac 24

<210> SEQ ID NO 203

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 203

tagatttcgg tgtttcggge gtt 23

<210> SEQ ID NO 204

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 204

ccgctaattce ccaatcgtac tactca 26

<210> SEQ ID NO 205

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 205
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200

ttegtttegt teggtegtga tt

<210> SEQ ID NO 206

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 206

gactacgaac gcttcgaatt ccte

<210> SEQ ID NO 207

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 207

gttgcgttgg tagcgatteg ttgt

<210> SEQ ID NO 208

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 208

cccgaaccga atcctegaaa tet

<210> SEQ ID NO 209

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 209

gacgtagtat gatgcgcgta gtgtg

<210> SEQ ID NO 210

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 210

gcgaacatac taaacccgaa ccc

<210> SEQ ID NO 211

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 211

ggattacgtc ggtgttcgat ttgt

<210> SEQ ID NO 212

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

22

24

24

23

25

23

24
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<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 212

aacgcacgat taaccctacg cc

<210> SEQ ID NO 213

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 213

tcggattaag gtaggegtgg ttte

<210> SEQ ID NO 214

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 214

aacgtaaacyg ccgaaccgaa ¢

<210> SEQ ID NO 215

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 215

ggaagacgtc gttgttgatg gttt

<210> SEQ ID NO 216

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 216

accgctccega cacgaaccta tac

<210> SEQ ID NO 217

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 217

agcgttatge gtegegttag tag

<210> SEQ ID NO 218

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 218

gcaaacgacg acgaaacgta ca

<210> SEQ ID NO 219

22

24

21

24

23

23

22
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204

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 219

gaagagagcg ggttcgggat aag

<210> SEQ ID NO 220

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 220

ctacaacatc gtaaacgcge gac

<210> SEQ ID NO 221

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 221

gagaagagga aggtagaagg ag

<210> SEQ ID NO 222

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 222

ctacctaact ataaccaacc ¢

<210> SEQ ID NO 223

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 223

acggaggagyg atagtagtac g

<210> SEQ ID NO 224

<211> LENGTH: 26

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Primer

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: “y” may be “¢” or “t”

<400> SEQUENCE: 224

aggtaygttg tatttggtgg atttgg

<210> SEQ ID NO 225

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

23

23

22

21

21

26
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<223> OTHER INFORMATION: Primer
<400> SEQUENCE: 225

cccacctaca acaacaacac ¢

<210> SEQ ID NO 226

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 226

gaacgcegtac ggaaggtagg

<210> SEQ ID NO 227

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 227

gtgataggtt tgtagatttg atagttg

<210> SEQ ID NO 228

<211> LENGTH: 25

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 228

aactaacctc cattttaact atttc

<210> SEQ ID NO 229

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer

<400> SEQUENCE: 229

gagagatgaa tttggatatt agt

<210> SEQ ID NO 230

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (14)..(14)

21

20

27

25

23

<223> OTHER INFORMATION: “y” may be “¢” or “t”

<400> SEQUENCE: 230

ggtaaattgg tgtygttgga gaag

<210> SEQ ID NO 231

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial
<220> FEATURE:

<223> OTHER INFORMATION: Primer
<220> FEATURE:

<221> NAME/KEY: misc_feature
<222> LOCATION: (18)..(18)

24
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<223> OTHER INFORMATION: “r” may be “a” or “g”

<400> SEQUENCE: 231

actaaacaat aatacccrac ctc

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 232

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial
FEATURE:

OTHER INFORMATION: Primer
<400>

SEQUENCE: 232

gtegttgggt tceggtttegt tttg

23

24

The invention claimed is:

1. A method of determining the methylation status of one or
more CpG islands indicative of prostate cancer in a human
male undergoing prostate cancer evaluation, which method
comprises:

isolating or amplifying genomic DNA from a biological

sample from a human male undergoing prostate cancer
evaluation; and

assaying the genomic DNA for methylation of one or more

CpG islands including a CpG island in SEQ ID NO: 49
or SEQ ID NO: 50 associated with NODAL,

wherein the presence of the methylation of the one or more

CpG islands, including the CpG island associated with
NODAL, is indicative of prostate cancer.

2. The method of claim 1, wherein the method further
comprises assaying the isolated or amplified genomic DNA
for methylation of one or more CpG islands associated with
HEMKI1, GPX7, PALD, or FGF20, and wherein the presence
of the methylation of the one or more CpG islands associated
with HEMK1, GPX7, PALD, or FGF20 is indicative of pros-
tate cancer.

3. The method of claim 1, wherein the method further
comprises assaying the isolated or amplified genomic DNA
for methylation of CpG islands associated with HEMK1,
GPX7, PALD, and FGF20, and wherein the presence of the
methylation of the CpG islands is indicative of prostate can-
cer.

4. The method of claim 1, wherein the method further
comprises assaying the isolated or amplified genomic DNA
for methylation of a CpG island associated with at least one
gene that is known to be methylated in prostate cancer and
that is known not to be detectably methylated or methylated at
a lower level in benign prostate hyperplasia (BPH), and
wherein the presence or increased methylation of the assayed
CpG islands is indicative of prostate cancer.

5. The method of claim 2, wherein the method further
comprises assaying the isolated or amplified genomic DNA
for methylation of a CpG island associated with at least one
gene that is known to be methylated in prostate cancer and
that is known not to be detectably methylated or methylated at
a lower level in benign prostate hyperplasia (BPH), wherein
the presence or increased methylation of the assayed CpG
islands is indicative of prostate cancer.

6. The method of claim 4, wherein the CpG island associ-
ated with at least one gene that is known to be methylated in
prostate cancer and that is known to be unmethylated or
methylated at a lower level in BPH is or includes one or more
CpG islands associated with glutathione S-transferase P1
(GSTP1), glutathione peroxidase 3 (GPX3), cyclin-depen-
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dent kinase inhibitor 1C (CDKNI1C/p57), or G-protein
coupled receptor 62 (GPR62).

7. The method of claim 4, wherein the CpG island associ-
ated with at least one gene that is known to be methylated in
prostate cancer and that is known to be unmethylated or
methylated at a lower level in BPH includes a CpG island
associated with glutathione S-transferase P1 (GSTP1).

8. The method of claim 1, wherein the method further
comprises assaying the isolated or amplified genomic DNA
for methylation of at least one CpG island associated with a
gene selected from the group consisting of kinesin family
member 13B (KIF13B), neurogenin 3 transcription factor
(NEUROG?3), L-threonine dehydrogenase (TDH), N-acyl-
sphingosine amidohydrolase (acid ceraminase) 1 (ASAH1),
Kinesin family member C2 (KIFC2), GDNF family receptor
alpha 1 (GFRA1), Dickkopf homolog 2 (DKK?2), Ras asso-
ciation (RalGDS/AF-6) domain family 5 (RASSFS), tumor
necrosis factor superfamily member 11 (TNFSF11), and leu-
cine rich repeat containing 49 (LRRC49), and wherein the
presence of the methylation of the CpG islands is indicative of
prostate cancer.

9. The method of claim 4, wherein the method further
comprises assaying the isolated or amplified genomic DNA
for methylation of at least one CpG island associated with a
gene selected from the group consisting of kinesin family
member 13B (KIF13B), neurogenin 3 transcription factor
(NEUROG?3), L-threonine dehydrogenase (TDH), N-acyl-
sphingosine amidohydrolase (acid ceraminase) 1 (ASAH1),
Kinesin family member C2 (KIFC2), GDNF family receptor
alpha 1 (GFRA1), Dickkopf homolog 2 (DKK?2), Ras asso-
ciation (RalGDS/AF-6) domain family 5 (RASSFS), tumor
necrosis factor superfamily member 11 (TNFSF11), and leu-
cine rich repeat containing 49 (LRRC49), and wherein the
presence of the methylation of the CpG islands is indicative of
prostate cancer.

10. The method of claim 8, wherein the method comprises
assaying for methylation of CpG islands associated with at
least 7 genes.

11. The method of claim 8, wherein the method comprises
assaying for methylation of CpG islands associated with at
least 8 genes.

12. The method of claim 8, wherein the method comprises
assaying for methylation of CpG islands associated with at
least 9 genes.

13. The method of claim 1, wherein the assaying for methy-
lation ofa CpGisland comprises amplifying a target sequence
that includes a CpG island in SEQ ID NO: 49 or SEQ ID NO:
50.
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14. The method of claim 8, wherein the assaying for methy-
lation of the at least one CpG island associated with a gene
comprises amplifying a target sequence that includes at least
one CpG island in sequence selected from the group consist-
ing of (a) SEQ ID NOs: 7 or 8 [KIF13B], SEQ ID NOs: 13 or
14 [NEUROG3], SEQ ID NOs: 35 or 36 [TDH], SEQ ID
NOs: 43 or 44 [ASAH1], SEQ ID NOs: 119 or 220 [KIFC2],
SEQIDNOs: 123 or 124 [GFRA1], SEQ ID NOs: 129 or 130
[DKK?2], SEQ ID NOs: 133 or 134 [RASSF5], SEQ ID NO:
196 [TNFSF11], and SEQ ID NO: 198 [LRRC49], and (b)
fully or partially methylated sequences of (a).

15. The method of claim 1, wherein assaying the genomic
DNA for methylation comprises terminator-coupled linear
amplification.

16. The method of claim 1, wherein assaying the genomic
DNA for methylation comprises using methylation-sensitive
restriction endonuclease.

17. The method of claim 1, wherein assaying the genomic
DNA for methylation comprises differential methylation
hybridization.
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18. The method of claim 1, wherein the amplification of
genomic DNA comprises methylation coupled genomic
amplification.

19. The method of claim 1, wherein assaying the genomic
DNA for methylation comprises quantitative PCR.

20. The method of claim 1, wherein assaying the genomic
DNA for methylation comprises sequencing.

21. The method of claim 1, wherein the biological sample
is whole blood, blood plasma, or blood serum.

22. The method of claim 1, wherein the biological sample
is urine.

23. The method of claim 1, wherein the biological sample
is prostate tissue.

24. The method of claim 2, wherein the method comprises
assaying the isolated or amplified genomic DNA for methy-
lation of one or more CpG islands in SEQ ID NO: 17 or 18
[HEMKI1],SEQIDNOs: 125 or 126 [GPX7],SEQIDNO: 15
or 16 [PALD], or SEQID NO: 39 or 40 [FGF20], and wherein
the presence of the methylation of the one or more CpG
islands associated with HEMK1, GPX7, PALD, or FGF20 is
indicative of prostate cancer.
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